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TWIN CITIES REGION
INTERMODAL TERMINAL NEEDS STUDY

INTRODUCTION AND SUMMARY

Objectives of the Project

Consistent with the objective of fostering better transportation in the Twin

Cities Region and recognizing the need for demand and capacity information

on which to base evaluation of opportunities for freight infrastructure

investment, the Minnesota Intermodal Regional Terminal Study (M IRTS)

coordinating group comprised of private and public sector organizations used

contractor assistance to perform an assessment of needs for terminal

capacity in the Twin Cities area to handIe intermodal freight. This study has

been part of a larger effort by MIRTS involving the study sponsors consisting

of staff of Metropolitan Council, Minnesota Department of Transportation

(Mn/DOT), Burlington Northern Railroad (BN), and CP Rail System (CPRS).

The study team consisted of staff of R.L. Banks & Associates, Inc. (RLBA, a

Washington DC consulting firm), N.K. Friedrichs & Associates, Inc. (NKF, a

Minneapolis market research firm) and In-Terminal Services (ITS, a subsidiary

of Mi-Jack Products of Hazel Crest, IL). During the course of the study, the

RLBA study team worked closely with the MIRTS coordination group

providing technical assistance and inputs.

Intermodal

movement,

long haul.

traffic is boxed freight using a combination of truck for local

generally, at both origin and destination and rail for the intercity

The phrase “rail intermodal” is commonly understood to refer to

the transportation of container or trailer-like units moving on rail intermodal

equipment (flat or stack cars). Such freight moves in both marine and

domestic containers or in trailers, so-called “box” business, and includes

Roadrailer and the experimental Iron Highway technologies.
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The Twin Cities’ rail intermodal terminals give the region access to a global

network of efficient surface freight transportation which provides business

with competitive charges and service arrangements for shipping and receiving

the very wide spectrum of “boxable” freight that moves in rail intermodal

service. This network benefits consumers with competitive prices on most

domestic and imported items. To the extent that freight moves on rail rather

than over the highway, all citizens benefit from improved environmental and

highway safety conditions and taxpayers incur lower highway repair costs.

Opportunities for public investment in rail intermodal infrastructure, provide a

mechanism for the Metropolitan Council to assure that the railroads will

provide efficient services and competitive rates.

The purpose of the study was to analyze the supply of intermodal service in

the Twin Cities Region in terms of terminal capacity in the context of

projected demand for intermodal freight service. The approach involved

completing the following objectives:

- To

- To

- To

- To

- To

- To

- To

analyze the adequacy of existing intermodal terminals;

identify existing capacity needs and deficiencies;

evaluate terminal design options that address those needs;

determine trends in intermodal demand levels and characteristics;

prepare forecasts of demand for intermodal freight service;

identify regional long term terminal capacity needs; and

evaluate terminal design options that address long term need.

Organization of the Report

The results of the study are presented in five parts. The Introduction

addresses the nature of intermodal freight transportation, the role of the

intermodal terminal in the system and how terminal capacity is measured and

evaluated. Burlington Northern’s St. Paul intermodal terminal, known as

Midway Hub, is described and evaluated in terms of capacity under both

current conditions and given proposed short term improvements to the facility

developed as part of the study. CPRS’S Minneapolis intermodal terminal,

Shoreham Yard, is evaluated in similar terms. As a basis for evaluating future
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intermodai terminal needs, the next part of the study develops demand data

and forecasts and presents a projection of future intermodal volume

considered most likely by the MIRTS coordination group. Finally, criteria for a

new multi-user terminal are addressed and a plan presented for a single large

facility to be shared by railroads serving the Twin Cities, sufficient to

accommodate the long term demand as projected in the MIRTS most likely

growth scenario.

Summary of the Approach

Information on the characteristics of intermodal terminals was developed

relying on a Federal Railroad Administration intermodal study. Study railroads

provided data through MIRTS on the characteristics of each terminal which

was supplemented by field inspection and interviews with terminal managers.

Materials and information provided included maps, acreage, hours of

operation, track charts, inventory of lift machinery and hostling tractors

(vehicles used to move intermodal units on chassis), terminal loading and

unloading system and procedures, inbound and outbound intermodal train

statistics including train size and operating schedule, parking area data,

statistics on truck movements, statistics documenting intermodal equipment

dwell times, detailed lift statistics, and blocking and switching data.

Capacities of the existing terminals were quantified in conjunction with MIRTS

and potential areas for expanding capacity at existing terminals identified.

The analysis developed an overview of the intermodai network serving the

Twin Cities Region along with its current and projected characteristics.

Assessment of short term needs was based on recent traffic trends. Demand

for rail intermodal service in the Twin Cities has been growing. Prior to 1993,

for example, demand was relatively steady but in 1993 both railroads

operating intermodal terminals in the Twin Cities experienced a 6 percent

increase over the 1992 volume handled at these terminals measured in total

annual lifts. In 1994 that growth rate accelerated and Twin Cities’ intermodal

volume increased almost 12 percent in one year.
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The study based the assessment of both short and long term intermodal

terminal capacity needs on an analysis of freight movements to and from the

Twin Cities region and forecasts of intermodal demand for a range of

scenarios which recognize various constraints on achieving rail intermodal’s

full market potential. The analysis included a thorough review of the

expected impact on demand (as assessed by area traffic managers) of a set

of factors covering a wide range of supply and demand variables.

In developing scenario forecasts to evaluate terminal capacity needs, the

fundamental issues were to determine which sectors of the economy will be

attracted to rail intermodal service and which markets were strong growth

candidates. In addressing these issues, the following general factors were

recognized.

- Double stack service is the most cost effective method of transporting
containerizable freight in most markets,

- Railroad intermodal business has a strong positive trend nationwide,
which is very likely to continue,

- Railroads are developing sophisticated service packages involving
trucking and steamship companies, which will continue to erode
trucking’s share of intercity freight in many markets, and

- Railroads are expanding the network of markets enjoying these services
in response to customer demand.

Demand information used to develop growth projections was developed from

interviews and surveys of freight customers and intermodal providers,

including truckload carriers. Freight flow data was purchased from a vendor,

Reebie Associates, which uses the TRANSEARCH model for documenting

freight flows and relies on the WEFA Group’s Series 480 national economic

forecast for estimates of 5 and 10 year freight flow forecasts. RLBA

calibrated the Reebie model using data collected in this study and adjusted

and extrapolated Reebie’s forecasts using the Minnesota Department of

Revenue’s control forecasts from its 20 year projections based on the REMI

model MNFS-53.
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Critical local demand factors taken into consideration in developing

projections included:

- Characteristics

- Characteristics

of goods that move via intermodal freight,

of existing Twin Cities Region intermodal markets,

- Key factors which must combine to build successful service: facilities
and competitive rail and local truck operations, and

- Characteristics of potential markets and traffic lanes into which the
current intermodal service providers could expand.

Summary of Findings

Given estimates of existing intermodal terminal conditions and projections of

long term demand, an evaluation of long term facility needs was developed.

Criteria and design specifications for a large, multi-user facility to meet those

needs were prepared.

In general terms, productivity and efficiency are critical factors in determining

a region’s competitiveness and transportation infrastructure is a fundamental

compo-nent of a region’s economy affecting those factors. Policy analysts

and planners can have confidence in the established principal that

improvements in the Twin Cities Region’s infrastructure will prompt long term

changes in distribution strategies which, in turn, will prompt economic

development activities. It is on that premise that MIRTS explored the

potential for increasing intermodal terminal capacity to meet projected

demand.

The study found that Burlington Northern’s intermodal facility, Midway Hub

Center, is close to the limit of practical capacity and was likely to exceed that

limit given only a modest increase in demand without any improvements.

CPRS’S facility, Shoreham Yard, was found to have a particular need to

improve parking capacity for a certain equipment type and, generally, to be in

need of additional track capacity so as to improve overall operating efficiency.

ExDandina CaDacitv At Study Terminals. The Twin Cities Region

Intermodal Terminal Needs Study was designed to estimate capacity at the

BN and CPRS intermodal facilities in the Twin Cities area, identify options for
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expanding capacity at those terminals and design specifications for a

multi-user facility. As discussed in the following sections of this report,

based on data provided by MIRTS, field inspections and interviews, the BN

and CPRS intermodal facilities in the Twin Cities were evaluated and options

for expanding capacity were developed.

In evaluating terminal improvement options the following factors were

considered:

-Terminal layout (size and shape),
-Terminal operating efficiency,
-Environmental and land use impacts,
-Lift capacities (maximum annual and peak),
-Technological applications, and
-Development costs.

The RLBA study team worked closely with the MIRTS Coordination Group to

evaluate options for expanding existing capacity and to establish criteria for a

single multi-user facility in the Twin Cities Region. The analysis found some

options for expanding capacity and/or improving efficiency at existing

termin-als. However, based on projected demand, such improvements would

be effective only in the short term for Burlington Northern even given

implementation of available technological improvements such as container

design, container carrying equipment and electronic management systems.

DeveioDina Multi-User Faciiitv. Long term needs for handling intermodal

traffic in the Twin Cities Region clearly require a new facility, especially given

new planned services by railroads not now part of the MIRTS group. Based

on specifications provided by MIRTS, the study prepared design parameters

for a multi-user facility adequate to serve projected demand and meet terminal

operating efficiency standards. A terminal layout, sensitive to environmental

and land use considerations, was prepared, lift capacities evaluated, and

development costs estimated.

Major criteria for site selection of a new facility are size and layout of

available property, access to the highway system, distance to users and

adequacy from public perspective in terms of land use, environmental and
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community acceptance considerations. MIRTS has developed an

implementation plan to aggressively develop the option of a multi-user facility

in the next two years. Options identified in the study for improving existing

terminals should be evaluated in the context of that effort and other pressures

on the railroads. Among these pressures are competitive market and

corporate financial considerations, and barriers in the form of local restrictions

on and potential opposition to any site improvements.

Although the lack of a jointly served intermodal terminal in the Twin Cities is

due to the inherent economics of the railroad business, a well situated joint

intermodal terminal would clearly provide significant benefits to the Twin

Cities Region shippers. Although benefits have not been quantified as part of

this study, it is clear that costs of providing intermodal service would be

stabilized because of efficiencies which a new modern facility would provide

which would be expected to level rates charged users. These efficiencies

would come from a variety of sources including the following:

-Shared capital costs,
-Terminal operating efficiencies,
-Switching efficiencies,
-More efficient equipment handling, and
-Elimination of local trucker empty moves between terminals.

In addition, a single multiuser facility is likely to spur industrial development

as it would attract users and suppliers to locate nearby such centralized

services.

With regard to implementation of a single terminal used by all railroads

serving the area, a number of significant potential barriers seem to exist. One

such question is whether the Twin Cities Region’s railroads would be willing,

given projected growth in domestic container demand and existing capacity to

share a single terminal. One area railroad has recently pursued developing a

form of intermodal technology (Iron Highway) not requiring traditional terminal

lift handling (although requiring other standard intermodal business services).

Another railroad (not a participant in the previous phase of MIRTS activity),

which is initiating intermodal service to the area in 1995, is controlled by

Union Pacific, a strong business competitor of Burlington Northern.
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Conclusions. Given current conditions and existing restrictions a limited

number of options were found to be suitable improvements to existing

facilities. Local barriers, especially city use restrictions and lack of

community support, make it seem unlikely that these short term options could

be implemented. This indicates that the most attractive long term strategy

for the region is to pursue development of a new multiuser facility.

Alternatives to a multi-user facility include limiting growth for Burlington

Northern, relocating BN’s facility and development of new facilities for Union

Pacific/CNW and, possibly, Wisconsin Central. Although some of these

options may be considered viable, it is clear that the region would lose

significant benefits related to improved efficiency of local intermodal and

trucking operations.

Technological improvements were expected to improve the attractiveness of

intermodal to users, stimulate demand and improve terminal efficiency.

Technology, however does not seem to provide means to expand practical

terminal capacity as is needed in the Twin Cities. Technology, on the other

hand, ‘will allow improved equipment management and accounting systems

and, thereby, facilitate development of a multiuser facility.

The sharp growth of intermodal has created needs for a wide variety of

capital investments by railroads and equipment suppliers. Thus, terminal

needs are competing for capital with needs to increase capacity of corridors,

locomotive fleets, intermodal equipment fleets and rail equipment fleets.

Capital represents a not insignificant barrier to implementing terminal

improvements in the Twin Cities region.

Aside from individual railroad problems related to specific sites such as

providing effective and efficient access to each railroad’s main line system,

on balance, the potential benefits to the region of developing a modern,

efficient well located intermodal terminal clearly are significant enough to

merit continued development of the MIRTS long term objective.
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INTERMODAL

Background

RAIL TERMINAL CAPACITY ANALYSIS

Intermodal traffic is

A railroad providing

freight moving on at least two modes

rail intermodal freight service operates

9

METHODOLOGY

of transportation.

that service as a

system which consists of the following elements:

- A set of intermodal rail freight terminals (“hubs” or facilities), which
originate and terminate the rail portion of intermodai movements,

- A set of main line segments (or traffic lanes) of varying capacity with
appropriate track configuration and signals connecting the intermodal
terminals in a network configuration,

- A pool of rail intermodal cars of various types which move in a closed
system in traffic lanes among the railroad’s intermodal terminals and
provide, subject to market conditions, a fixed supply in each lane of
containers and trailers designed to be handled in intermodal service,

- A service-based schedule of trains moving intermodal rail cars among
the network of hubs, and

- A fleet of locomotives assigned to power trains according to the system
scheduled.

The capacity of a railroad’s intermodal system is constrained, in turn, by the

capacity of each of these five elements. Assuming an adequate supply of rail

cars, traffic lane capacity, for example, is a constraining factor in several

ways:

- Sufficient power must be available to properly power all intermodal
trains to meet corridor transit times;

- Overall utilization of the corridor must be such as to accommodate
all intermodal trains to meet service-based schedules offered
shippers; and

- The existing schedule of intermodal trains defines the maximum
number of units that can be moved in a corridor on a given day.
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Thus, traffic lane capacity will be a step function of the number of trains

operated at any time. Further, the capacity for moving loads is a function of

needs to reposition empties among terminals. Finally, the terminals in the

corridor must have adequate terminal capacity to handle the maximum

number of units the railroad service plan is designed to move within the time

available based on train schedules and customer local service needs. The

analysis discussed here concerns this final element at the interface of

movement by both truck and rail and focuses on terminal capacity and its

sub-elements, assuming fixed capacity in the other four system elements.

In contrast to elements of free-flowing open systems like tunnels, bridges,

highways or even storm drains wherein the effects of peak demand are to

clog or congest the facility creating system overflow and run-off, a rail

intermodai facility is part of a closed system wherein a fixed or limited supply

of both intermodal and rail equipment generally controls the lift demand

within a given range. In other words, terminal lift demand is limited by

external supply factors noted above with the result that the overflow demand

for intercity freight service “spills over” to the truck mode on a daily basis.

This serves to allow terminal management (in contrast to marketing

management) to focus on more efficient management of peak demand in the

short run and on broader system and terminal design questions in the long

run. Marketing management focuses on matching demand to available trailer

and container supply in the short run and market share goals in the long run.

An overview of the U.S. intermodal system from a national perspective is

provided by the June 1990 report Double Stack Container Svstems:

Indications for U.S. Railroads and Ports jointly sponsored by two agencies of

the U.S. Department of Transportation, the Federal Railroad Administration

(FRA) and the Maritime Administration (MARAD). An appendix of that report,

which is reproduced for convenience as Appendix One to this document,

includes the results of a survey of the railroad industry regarding

characteristics of intermodal terminals in 16 major cities. Although the data

is circa 1989 and not current, it provides an interesting overview of the

system and the characteristics of an extensive sample of 60 major intermodal

facilities. The Soo Line’s St. Paul facility was surveyed in the FRA study but
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not Burlington Northern’s (BN) terminal. Table 1 summarizes the

FRA-MARAD data in terms of number of facilities in each city (as reported),

estimated total acreage for facilities, length of track available for intermodai

rail cars, the equivalent number of rail cars of different types which could be

placed on those tracks at any one time, the numbers of lift machines and an

estimate of the lift capacity. In the FRA-MARAD study, daily lift capacity

(referred to as track capacity in this report) is derived as a constant function

of track feet and assumes fully utilized standard 89 foot Trailer-On-Flat-Car

(TOFC) cars are used twice a day. Annual lift capacity estimates

(Appendix A) were calculated as 365 times the daily lift capacity. For

purposes of this study, this approach significantly overstates terminal

capacity.

Terminal Activities

Rail intermodal terminals are complex systems whose performance is based

on interactions among various terminal sub-system elements in a dynamic

environment. Terminal elements include available space for parking

intermodai equipment (trailers, containers and chassis) and for placing of rail

equipment as well as handling equipment. Terminal productivity is strongly

influenced by its layout, operating strategy and demand.

Rail intermodal terminals are complex systems whose performance is based

on interactions among various terminal sub-system elements in the dynamic

environment created by the railroad’s intermodai system. Terminal elements

include space for parking intermodal equipment (trailers, containers and

chassis), track space for placing rail equipment, and handling equipment.

Terminal productivity is strongly influenced by the layout of the terminal, type

and quantity of equipment, operating strategy and demand.

The intermodal process begins with the traffic manager who wishes to

arrange intercity transportation for a unit load of boxable freight. If rail

intermodal service is available between the origin and destination and

competitive, the manager (or an agent) will contact the railroad to establish

price and service availability. If the railroad can provide an empty trailer or

container of the size requested and meet the service requirements of the
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an order will be placed. If the railroad cannot meet the

requested need, the manager will contact a trucker to arrange intercity

service.

A review of the various steps in the intermodal process and activities which

occur within a rail intermodal freight terminal will serve to clarify

consideration of sub-system elements:

1) Given an order, the intermodal process begins when the railroad
dispatches a local trucker or drayman to move an empty box from
storage (likely at the intermodal terminal) to the origin point.

2) Cargo is loaded in a box (that is, a highway trailer with permanently
attached truck chassis or some form of container sitting on a
separable highway chassis) at the point of origin.

3) The box is hauled (“drayed”) by tractor from the point of origin to a
transfer facility (“origin rail intermodai terminal”).

4) The box is inspected at the terminal entrance gate and, after
administrative information is confirmed, usually, is parked at the
facility until the appropriate time for loading; a container may be
stored on its chassis or on the ground in which case the chassis is
available to handle another container: the total time a box s~ends at
the origin terminal prior to being loaded on a rail car is refer~ed to as

5)

6)

7)

the origin terminal “dwell time”-; outbound loads tend to have short
dwell times representing a small part of a day.

The box is hauled from its storage location to a “staging” spot
alongside the loading track by terminal hostiing or lift equipment; in
cases where the box is not stored but moves directly to a spot
alongside a rail car, the operation is referred to as advanced staging
or, if it is immediately loaded on a rail car, “live Iitilng”; in order to
move on a desired scheduled intermodai train, the box must have
arrived at the terminal before a published “cutoff” time.

The box is loaded (“lifted” or “ramped”) onto a rail car specifically
designed to hold the box in either configuration; trailers and
containers are loaded either singly on flatcars or, in a double stack
configuration, in well cars, clearance restrictions permitting.

The loaded rail car is moved (“switched or pulled”) from the loading
track to a storage track at or near the origin terminal or at a
supporting rail yard to be formed into a road train for departure at
the scheduled time.
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8)

9)

1o)

11)

12)

13)

14)

The box is moved intercity in one or more trains (almost always)
dedicated to hauling intermodal rail cars; if the routing of a shipment
involves more than one train, the box may remain on its original rail
car or be reloaded onto another rail car; in some cases, most notably
involving movement on more than one railroad with a transfer in
Chicago, the box may be unloaded from its original rail car at one
facility and drayed to a second intermodal rail terminal where it is
rehandled as described in steps #4-#8.

The loaded rail car arrives in the destination city and is put on a
storage track until the appropriate time when it is switched onto an
unloading track (same as a loading track) within the destination city
intermodal rail terminal.

The box is unloaded (“deramped”) at the destination terminal by
terminal lift equipment and, usually, moved to a storage location; a
container may be stored on a chassis or on the ground.

The box is stored until the appropriate time for pickup which is
usually after a scheduled time referred to as the “release time”; the
total time a box spends at the destination terminal after being
unloaded from a rail car is referred to as the destination terminal
“dwell time”; under existing agreements an intermodal customer has
free use of a railroad owned or leased box for seven days after its
“release” at the destination terminal; non-railroad equipment has a
set number of free storage days at the terminal. As a result,
customers tend to use the intermodal rail terminal to store goods
which in turn stresses the storage capacity of the facility.

The box is removed from storage by a local trucker (dray man),
inspected at the gate and trucked to the final destination point at a
facility of the beneficial owner of the goods shipped.

The owner of the goods unloads the box and contacts the railroad to
pick up the empty box.

The railroad dispatches a drayman to move the empty box to
another customer or return it to storage (likely at the intermodal
terminal).

The functions provided by an intermodal rail terminal encompass activities

described in steps #1 and #4-6 for outbound and #1 O-#1 1 and #14 for

inbound freight. Other listed activities are performed by other elements of the

intermodal system including road train crews, local switch crews and drayage

companies.
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Measuring Terminal Capacity

Chapter 14.4.2 of the American Railway Engineering Association’s (AREA)

1994 Manual for Railwav Ermineerinq , entitled Design of Intermodal Facilities,

relates the current professional guidelines on inter modal facilities.

Significantly, this manual, which is a virtual encyclopedia on technical aspects

of railroading, is silent on the question of a facility’s capacity. It indirectly

addresses the question when it offers the following observation on sizing a

rail intermodal facility:

The size of a terminal depends on the number of trailers/containers
loaded and unloaded in a specific time period, the length of time the
trailer/container is held at the facility and the method of operation.

The AREA Manual is not helpful in shedding light on how a design engineer

might size a facility given specifications as to expected demand and

associated rail operations. But AREA is not alone in the brevity of the

treatment given to the topic of capacity of rail intermodal terminals. The

FRA-MARAD report failed to define facility capacity, rather the study viewed

terminals as defined by various requirements for track, equipment and space

any one of which “could constitute the limiting factor for a facility. ” The

approach used in the analysis presented here to evaluate the “capacity” of

the two study terminals is similar in that it focuses on those same three

critical factors.

The voluminous 1976 pioneering FRA report, National Intermodal Network

Feasibility Studv, devoted great attention to the details of TOFC terminal

designs, operations and costs, but also did not quantify capacity. That study,

rather, assumed four levels of activity defined in terms of “transfers” a day.

The capacity of a transportation facility, which can be viewed in a variety of

ways, is a significant consideration especially at the design phase (as per the

FRA studies) and as demand for use of the facility grows and improvement

options need to be evaluated (as applies in the Twin Cities). On the one

hand, at an aggregate level, the operational throughput of a facility over some

period of time is a relevant perspective; while on the other, at the dynamic

level, efficiency, delay and congestion measures are critical to understanding

facility performance during periods of peak demand.
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Capacity, in itself, is a somewhat meaningless concept in the context of

operating a rail intermodal facility or system as a number of alternative

measures could be applied. For example, the absolute maximum volume a

facility could handle in a 24 hour period is one measure of capacity.

Throughput is another aggregate measure of a facility’s capacity. It is based,

on the one hand, on demand for intermodal service and, on the other, on the

capacity of a number of inter-related activities needed for a facility to

function. The latter include managing the flow of trailers and containers

(intermodal equipment) in and out of the facility, storing intermodal

equipment, providing chassis for inbound containers, transporting intermodal

equipment within the facility between storage areas and flat cars and lifting

intermodal equipment on and off flat cars. In addition to these activities

which usually are performed by one or more contractors, the railroad must

provide rail flat cars in a timely manner for loading and unloading and move

cars between the intermodal terminal and the Iinehaul intermodal trains. The

more frequently the railroad pulls outbound loaded flat cars and places

inbound loaded flat cars on terminal tracks the greater the volume of

intermodal traffic potentially handled at a facility in any given period.

Typically, a more economically meaningful measure of capacity would be

constrained “optimal capacity, ” that is, the volume at which railroad profit is

maximized, or alternatively, the railroad’s unit cost is minimized subject to

meeting a reliability standard. This would be the volume at which the facility

is operating most efficiently. From the railroad’s perspective there are a

number of relevant variable costs including payments (per unit) to terminal

and gate operators and (possibly) railroad equipment and switching costs.

Depending on the terminal operator’s payment schedule and which company

provides terminal handling equipment, a terminal manager likely would

consider optimal capacity to be the volume which maximizes his profit.

Capacity is a dynamic measure which can be estimated for varying time

frames such as a day, a week or a year. Also, in measuring capacity, it is

assumed that the physical plant is fixed as are the resources used to operate
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the facility. In other words, costs are assumed constant over the

measurement period. This applies, for example, when a railroad contracts out

terminal operation at a fixed unit rate subject to a sliding scale based on

volume.

In practice, when a facility is overutilized, facility operating costs increase.

Terminals tend to operate in this mode (that is, at the limits of practical

capacity) at first only during periods of seasonal peak demand, but more so

as growth continues. Beyond this point, facility capacity tends to be

increased in three stages. Usually adjustments of a moderate nature are

made initially by increasing the supply of mobile equipment. At a second

level, major investment in fixed lift equipment could provide additional space

within the available acreage. Finally, improvements involving additional land

(including relocation) tend to be more expensive and require longer lead

times.

The approach presented here focuses on facility analysis which involves

evaluating each terminal component individually in terms of its independent

characteristics (or capacity) as well as its inter-relationships with all other

components. For purposes of this capacity analysis, external railroad

functions supporting the intermodal terminal are considered fixed parameters.

Capacity of three major functions performed within the terminal itself are

evaluated. These concern track capacity, lift capacity, and storage capacity

which are defined as follows:

Track capacity is a function of not only the static layout of the terminal
and length of tracks but also of the frequency with which the railroad
switches flat cars in and out of terminal tracks, the mix of equipment
and average or standard utilization rates. Track capacity increases as
the number of switches a day increase subject to available lift capacity
during the time between switches.

Lift capacity is a function of the time available to unload and load flat
cars, the type, number and mix of machines assigned to load and
unload intermodal equipment and the rate at which such equipment is
delivered to and removed from trackside. The latter is a function of the
mix of units that require storage, the size and location of storage areas
and the distribution of individual trailers and containers being handled
among the storage sites.
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The size of storage areas by unit type is a static measure of storage
capacity. Storage capacity is dynamic as well, being a complex
function (which is difficult to measure) of how the facility is operated
and the diverse aspects of the space needs of intermodal equipment
when on terminal property.

The theoretical measurement of capacity defined above is greater than “real

life” or practical capacity. In addition, external train operations and

scheduling, which are governed by physical and marketing considerations

distinct from those of the terminal, usually set practical capacity at a level

well below “absolute” capacity. From this perspective, facility throughput is

constrained more by lift capacity than by track capacity which may generally

be viewed as relatively unconstrained over a 24 hour period. Although

storage capacity might seem to be less of a constraint on terminal

throughput, more flexible and controllable by railroad management, industry

practice tends to make storage a pressure point which tends to become more

intense as volume increases.

The task in the terminal is to maximize the flow of equipment through the

facility- within the constraints of the railroad’s and beneficial customers’

parameters (i.e. late cut-off and release, excess storage time, documentation,

block loading, etc.), in as minimal a time period as possible. This is

accomplished primarily through timely scheduling and proper sizing of terminal

forces. Assuming adequate track space, available lift equipment and ample

hostling vehicles, parking capacity constraints directly influence the number

of hours allocated to handling the flow-through of trailers and containers. In

situations of inadequate storage, drivers tend to spend more time shuffling

equipment or driving greater distances to and from trackside. In addition, lift

machines perform excess lifts from crowded container stacks, a practice

commonly known as “cherry picking”.

Thus, the throughput capacity of an intermodal terminal is limited by the most

restrictive of three general physical and operational terminal characteristics:

track capacity, storage capacity and lift capacity. Although track space may

be sufficient to handle a given volume, storage constraints could well be the
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determining factor in overall terminal capacity, assuming-no change in facility

practice. Likewise, ample storage certainly won’t guarantee terminal

efficiency should track space and lift capabilities be inadequate.

Measurement of capacity of these individual terminal elements is useful

insofar as variables constraining any one factor (e. g., acreage or hours of

operation) may be identified and modified in the future so that a terminal may

be able to accommodate more traffic. Adjustments may be practicable in

either the short or long term, as each has very different capital and operating

cost implications.

The scope of the capacity analysis presented here will concentrate on the

physical aspects of the terminal plant as it relates directly to the demand for

intermodal unit lifts and historical storage requirements. Current constraints

of facility hours of operation, dwell time agreements, lift equipment, and train

service schedules are taken as given.

Factors affecting track, lift and storage capacity at an intermodal rail terminal

are enumerated in the following sections and a methodology for calculating

each of the three elements of terminal capacity is presented. A more

comprehensive and theoretical analysis would involve an in depth study of

numerous factors outside the scope of the study as designed. Some of these

considerations which are not explored in this analysis are cycle and

turnaround times for lift and hostling equipment inside the terminal and for

truck and chassis both within and without each facility, intermodal flatcar

turnaround times, and equipment surge/deficit tendencies.

Measuring Track Capacity

Track capacity pertains to the ability of the terminal to load and unload rail

intermodal equipment and is a measure of the theoretical maximum number of

intermodal units that could both arrive and depart the facility during any given

period of time. In measuring track capacity, it is assumed there are no

volume limits or constraints due to insufficient container storage space and
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that adequate workers and equipment are available to handle the theoretical

demand during the time involved. The principal determinants of track

capacity are:

-Length of ramp/deramp tracks,
-Number and length of support storage tracks,
-Train sequencing and scheduling,
-Method of ramp/deramp, and
-Facility hours of operation.

Train sequencing is a basis for establishing the schedule for use of the

ramp/deramp tracks to process units moving on a particular train and for

setting cutoff and release times for highway movement of intermodal units.

Assuming local availability of rail intermodal cars for outbound traffic,

challenging train sequencing does not necessarily limit the interval of time

available for outbound loading as units can be loaded at anytime and

prepositioned for outbound train switching. Train scheduling and its relation

to shipper and receiver business hours can have a more practical effect on

flows of intermodal equipment in and out of the terminal.

The method of operation for the movement of intermodal equipment within

the rail terminal as well as the characteristics and capacity of lift equipment

affect the average time required to deramp an inbound unit as well as the

average time to ramp an outbound unit. Those times control the total time

required to ramp or deramp a given number of rail intermodal cars and

consequently the total number of intermodai units that can be handled during

a given period of time.

For purposes of this study, daily track capacity is the number of 45 foot

intermodal units which could be handled daily on available loading tracks

during schedules switching hours. It is determined by the number of

intermodal rail cars which can fit on each track segment, which is a function

of the length of each segment, the average length of TOFC cars and of COFC

stack cars and the average mix of each type. A facility’s track capacity is

also determined by the utilization of rail cars, that is, the percent of rail car

slots used in both directions on average. Finally, track capacity is determined
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by the number of turns or number of times per day the same track can be

utilized to process train consists, which is a function of hours of operation

and train schedules.

Intermodal terminals have evolved in a wide variety of sizes related to

available acreage and expected demand. (See Appendix A). The AREA

manual categorizes track space as related to various demand situations as

follows:

Medium-volume terminals consist of multiple parallel tracks with the
appropriate space between each set of tracks for equipment operation.
The tracks vary in length from about 1,000 to 3,000 ft. and are usually
stubbed although some facilities have flow-through trackage.

High-volume terminals have typical track length of 3,000 to 8,000 ft. with
a driveway crossing near the middle of ease of trailer handling by yard
hostlers. High-volume terminals can handle up to 1,000 units per day
flowing through the facility. The typical high-volume terminal does not
have the track capacity needed for a full day’s volume of rail car traffic
and cars must be pulled into or out of the facility several times a day.

Measu@g Lift Capacity

Lift capacity relates to the capability of a terminal to unload, position, and

reload intermodal units and measures the theoretical maximum number of

units which could be handled given a fixed track capacity, lift resources (that

is, a specific set of machines and manpower), and the distribution of units to

be handled within the facility. Lift capacity is a function of:

- The number and types of equipment available for the positioning of
intermodal units (cranes, forklifts, hostling trucks),

- Appropriateness of equipment given terminal layout and particular work
demands,

- Downtime for mechanical reasons,

- Manpower available to employ equipment,

- Work rules,

- Hours of operation,
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- Terminal layout (productivity and capacity may be reduced by remote
parking, or irregular track configurations), and

- Operating procedures, which may be marketing-influenced by
specialized customer services such as amount of free time or empty
staging.

The rate at which intermodal equipment can be lifted on and off flat cars

varies with the experience and skills of the lift equipment operator. Refined

depth perception is an especially important skill. Of course, the rate at which

a lift operator performs also depends on the manner in which intermodal units

are delivered trackside (staged). In the best of all cases, equipment is

advance staged, in which case the lift operator need not wait for unit

positioning. Alternatively, coordination with groundmen and hostlers moving

intermodal equipment to and from storage areas, or street drivers in the case

of “live lifts”, is critical to the operators lift rate.

One manufacturer has demonstrated that an outstanding operator can load or

unload one container every minute. With advanced staging, the best rate for

trailers is one every 90 seconds. For planning purposes and considering

safety needs, a more practical rate suggested by this company is two minutes

per container. For planning purposes, another manufacturer suggests using

the following lift operator rates to pick and place units. The maximum rate

for containers is 40 to 50 an hour for either double stack well cars or flat

cars. The best rate for trailers is 30 to 40 an hour. These rates assume no

travel time for the operator and no delay waiting for equipment to load.

The AREA Manual suggests average rates are even lower. The following

extensive excerpts from the AREA Manual presents the general level of

consideration given to lift capacity by the industry.

There are three types of TOFC/COFC facilities in terms of the method
used for loading and unloading: end, side and overhead. Each has
different cycle times. The approximate unit lift cycle time for each
method during typical TOFC/COFC loading/unloading operations is five
minutes for end-loading, two and one-half to the three minutes for
side-loading (TOFC) and one and one-half to two minutes for overhead
loading (TOFC). In the latter two cases, COFC handling times are
somewhat faster.

I
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(According to AREA), replacina side- oader equipment with
crane-lo ad~ng equipment should be explored when lift volumes
approach 250 to 350 lifts per day. O-verhead loading is usuaily
provided at high-volume terminals with 300 or more lifts per day. A
terminal equipped with two cranes can be used for daily volumes in the
range of 300 to 600 lifts a day (high-volume). This terminal
configuration can then be expanded from 600 to 1,200 lifts a day by
adding tracks and cranes.

Terminal operators will vary in their opinion regarding the merits of
sidelift equipment versus overhead lift equipment. This is generally a
speed versus flexibility argument. The overhead equipment has faster
cycle times and is very efficient when moving from one end of the track
to the other loading or unloading a unit at each position. Side loading
equipment generally has a higher ground travel speed allowing it to
move around the facility quicker to handle “Hot” loads at random
locations.

Expanding terminals to volumes of more than 1,000 lifts a day should
be considered only after a very thorough analysis has been made of
truck-traffic flow-patterns. in major cities where volumes of these
magnitudes may be available, the efficiency of several high-volume
terminals located at strategic points around the city should be
contrasted with the efficiency of a single very-high-volume terminal.
[End of AREA excerpts].

Lift capacity is limited by a variety of factors including the type and number

of lift units available, the time available to work a given set of flat cars and

the dynamics of staging intermodal equipment. As previously noted,

generally speaking, given the opportunity to switch terminal tracks as often

as necessary to keep lift equipment active, track capacity may be viewed as

not being a limiting factor on a facility’s throughput. Note, however, that this

is somewhat of a simplification given the need to maintain a blocking plan. If

a train is to be made up of strings of more than one set of cars, additional car

switching may be necessary to arrange blocks in appropriate train order.

Staging of intermodal equipment and the efficiency of movement of vehicles

within the terminal are significantly affected by the amount and organization

of available space within the facility. Thus storage capacity, discussed

below, is the third and, in some ways, the most critical of the capacity

limiting factors of a rail intermodal freight terminal.
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A detailed lift-capacity analysis involving access to contractor records and

detailed evaluation of terminal operators was outside the scope of this study.

The methodology employed is to rely on an assessment of a broad measure

of terminal operator efficiency, namely revenue lifts per man-hour, which is a

fundamental indicator of lift productivity.

In-terminal Services (ITS) provided statistics on 30 of its terminals over the

entire range of volumes. Lifts per manhour cover a very wide range in

practice from a minimum of 0.2 to a maximum of 7.0 lifts per manhour. This

statistic is a good indicator of terminal productivity. Terminals which function

efficiently within their capacity parameters usually exhibit lifts per hour in the

range of 3.5-4.0.

As shown in Figure One, the ITS sample ranged between 1.55 and 5.07 lifts

per manhour over a very wide range of annual lifts. In-house ITS standards

expect average performance to be 3.0 lifts per man-hour. ITS data indicate

that efficient, under-capacity facilities will reach 4.0 lifts per man-hour or

higher. These are typically newer facilities designed for large volumes which

are typically running at less than 50 percent capacity. Conversely,

facilities that have grown beyond traditional designs exhibit lifts per man-hour

in the 2.0 range or less. ITS’S experience approximates a normal distribution

with a mode of 3.5 lifts per manhour except at the high end where only a few

terminals performed above the 4.0 lifts a manhour rate.

It should be noted that as illustrated in Figure One, which relates lift

efficiency and volume, this measure of lift capacity is not correlated with

volume alone but as the previous discussion indicates is the outcome of a

complex process wherein capacity is a significant factor.

A central question answered by detailed lift capacity analysis is whether the

rate of lifts per man hour is maintained at a competitive, cost-effective level.

Efficiency can be defined as accomplishing the maximum work in the

minimum amount of time. In order to be efficient and maintain high standards

of on-time performance in peak periods or when a facility is operating beyond
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practical limits, additional drivers, groundmen, and operators must be

allocated to the operation, which results in an overall deterioration of lifts

performed versus man-hours worked. This is reflected in a lower lifts per

man-hour ratio.

Measuring Storage Capacity

In cases, such as with an intermodal rail terminal, where the facility provides

a storage as well as a transfer function, measuring capacity becomes a

complex interaction among functions competing for resources (in this case,

space). Space requirements for storage are, of course, interrelated with

space requirements for rail tracks both for loading/unloading and for storage

of rail cars as well as space for efficient movement of lift equipment and road

vehicles throughout the facility. For purposes of analysis, storage capacity is

considered a buffer between the modes and is evaluated independently of

throughput capacity where that term is applied to flow of intermodal units to

and from the rail mode.

Measuring storage capacity is ordinarily a straight forward calculation of unit

volume with capacity being the maximum amount of holding space. In the

case of an intermodal rail terminal, the demand for space is a dynamic one

including four distinct aspects of terminal operation and handling activities:

inbound un,its on chassis, inbound units needing ground storage, outbound

units on chassis and outbound units needing ground storage. The

requirements of each activity differ and space demands vary over time as the

ebb and flow of intermodal freight are driven by several independent

processes: the shipping companies’ production processes, the receiving

companies’ consumption processes and the usually complex train operating

schedules of the railroads.

Storage capacity also constrains the number of units that can be processed

through a container yard. Principal determinants of storage capacity include:
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- Available acreage,

- Manner and mix of
grounded (stacked),

container storage: wheeled (stored on chassis) or

- Container stacking configuration for grounded containers,

- Availability of trackside storage (staging),

- Seasonal variability (i.e. empty positioning/empty surplus),

- Chassis management system,

- Free storage time allowed by railroad on loaded units; and

- Dwell time requirements of empty equipment.

The analysis aims to determine if adequate acreage is available to

accommodate the dwell times of containers, trailers, and chassis as mandated

by rail marketing requirements. For purposes of this study, storage capacity,

or the total required storage slots, is measured as the sum of slot

requirements (in both loaded and empty modes) of the four intermodal flow

segments: total inbound trailers, total outbound trailers (both including

containers shipped on chassis), total inbound containers and total outbound

containers. Space requirements for each segment are factored by the

average dwell time (which varies by segment) to derive storage days. If as

normally occurs, there are separate wheeled and grounded storage areas each

area is analyzed separately.

Lift Equipment

Terminal capacity is also impacted by the relationship between lift equipment

methodologies, storage procedures, and overall yard configuration.

Sideloaders work particularly well in facilities that demand high storage times,

whereby containers are grounded and stacked two-to-three high in rows

one-to-two deep. Grounded containers must be rehandled when placed on a

chassis for movement and eventual departure from the facility. Accessibility

is significantly easier for the mobile sideloader that can traverse the facility at

higher speeds to service the entire stacking arena.
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Overhead gantry cranes, on the other hand, are much less mobile and

restricted to specific runways. Grounded storage may only be accomplished

within the confines of the inside clear width, which often limits roadway

widths and associated tractor-trailer movement underneath the crane. Cranes

do, however, have several unique advantages in facilities that rely strictly on

a wheeled operation (containers stored on chassis). Terminals designed for

crane utilization allow the terminal operator maximum flexibility in staging

chassis in two lanes adjacent to the track prior or subsequent to the

ramp/deramp function. The crane can then, in one continuous operation,

deramp all the containers without relying on drivers and hostling tractors.

This not only significantly reduces the time required to strip a train, but also

increases storage capacity through additional trackside parking for equipment

immediately departing the facility via highway or rail.

The sideloader is recommended to operate in aisles no less than 70 feet in

width. Track pairs mandate access from both sides of a track (150 feet) or

75 feet minimum between single tracks. In general, at a sideloader facility;

expansion will required 75 feet additional feet for maneuvering for each

additional track.

In terms of track capacity, cranes will traditionally allow more parallel

trackage within a confined width. This is because of the crane’s ability to

straddle more than one track. The crane can accommodate track pairs in 60

feet of space, with additional track pairs requiring only 60 feet more in width.

High volume facilities will quickly realize significantly more track space in a

more confined facility if said facility is designed for crane operations.

The terminals involved in this study each have their own particular brand of

the aforementioned philosophies to best handle their mix of traffic within the

constraints of the respective facilities. These will be discussed below.
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External Factors - A System Perspective

In addition to

note that from

factors related

an intermodai

evaluating intermodal terminal components, it is important to

a system perspective a railroad needs to consider the external

to its capacity to move rail intermodal equipment to and from

facility. In particular, the number of intermodal rail cars

delivered for unloading each day as well as the related number of cars, or

intermodal slots available, limit terminal demand. Thus, external factors

include system-wide intermodal equipment and locomotive supply, policies for

allocating that equipment by corridor, policies for allocating cars or slots

among terminals in the same corridor, line capacity in the corridor and policies

for allocating that capacity among competing lines of business (coal, grain,

intermodal and merchandise). One recent example of this interaction at the

system level involved Burlington Northern. The railroad adjusted its

intermodal network in 1994 because of a need to reallocate locomotive power

to enhance intermodal service levels.



Burlington Northern’s St. Paul

Intermodal Terminal
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BURLINGTON NORTHERN’S ST. PAUL INTERMODAL TERMINAL

Overview

Burlington Northern Railroad (BN) operates a rail intermodal terminal in

western Saint Paul called Midway Hub Center located at 1701 Pierce Butler

Route. The terminal runs from east to west to a point just over one mile east

of the Minneapolis city limits and parallels Pierce Butler, its southern border,

and Energy Park Drive, the northern border of the Burlington Northern

mainline right of way. East of Midway light industrial property extends along

the railroad right of way. Midway is confined on the west end by a pond. A

residential area is located south of Midway and a commercial area to the

north. The Snelling Avenue overhead bridge crosses the facility with the bulk

of the ramp/deramp operations occurring west of the bridge. Figure Two

shows the location of the Midway Hub Center in relation to rail lines, the

region’s road network and community boundaries.

The following describes the facility and its activities in more detail, estimates

the capacity of Midway and presents a plan for short term improvement at

Midway which would generate a modest increase in capacity. The analysis is

based on information provided by Burlington Northern concerning facility

characteristics and operating schedules and on terminal lift activities through

December 1994.

Layout

The Midway facility occupies approximately 52 usable acres on a long one

and one-half mile piece of property of varying widths. Figure Three illustrates

the layout of the property which falls roughly into three working areas. The

west section, at its widest, is approximately 475 feet tapering to 225 feet at

both ends. This section is served by three ramp/deramp tracks (identified as

track numbers 2, 3 and 4). Track number 2, adjacent to the storage tracks

on the north side, is the longest at 4,350 feet. Track numbers 3 and 4 are

paired on 16 foot track centers and are 2,600 and 2,500 feet in length
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respectively. The total length of these three working tracks is 9,450 feet.

Center and perimeter storage for trailers and containers is employed adjacent

to all three working tracks.

Operations and Lift Volumes

Midway Hub Center is an important element in BN’s intermodal system,

handling about 100 trains a week. Located on BN’s traffic lane linking

Chicago and the Pacific Northwest, Midway Hub links the region’s shippers

with more than two dozen other Hub Centers in the Midwest, Northeast,

Southeast and West. Until the spring of 1994, BN offered intermodal service

to and from Texas. Midway Hub handled about 148,000 loaded units in

1993 and over 180,000 in 1994, a 22 percent increase.

Intermodal is a significant part of BN’s Twin Cities business having been

about one fifth of the railroad’s area tonnage until 1993 when intermodal

exceeded one quarter of the total. Over the last four years, the volume of

intermodal freight moved to and from Minnesota by Burlington Northern has

increased each year except 1991, which experienced a slight decline. In

1993 BN’s intermodal tonnage exceeded two million tons. All but about 10

percent of this intermodal traffic moves by truck in and out of BN’s Midway

Hub in St. Paul.

Since the mix of trailers and containers handled at an intermodal facility is

one determinant of capacity, it is important to note the nature of BN’s mix.

In 1993, Midway deramped an equal number of trailers and containers but

ramped slightly more containers (52 percent) than trailers (48 percent). Table

2 is a summary of selected characteristics of the terminal and its operations.
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TABLE 2

TERMINAL CHARACTERISTICS USED IN CAPACITY ANALYSIS

BN MIDWAY HUB

Acreage
Terminal Working Area
Woods and Hilltop

Hours Operated
Week Days
Week Ends

Number/Lengthof Tracks
Inside Yard:

Load/Unload #4
Load/Unload #3
Load/Unload #2
Nand SAuto

Subtotal
Outside:

Storage (4 Tracks)

Number of Lift Machines

Number of Hostling Tractors

Number of Employees

Number of Parking Spaces

Trucks Per Day (Weekdays)

52.1 Acres
9.7 Acres

24 Hours
18

2,500 Feet
2;670
2,350
2,200

11,650

2,600 Feet/Track

4

8

46

1,050

Lifts + 50-100
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TABLE 2
(Concluded)

TERMINAL CHARACTERISTICS USED IN CAPACITY ANALYSIS
BN MIDWAY HUB

Load/Unload System Mix
Grounded Units
Non-Grounded Units

Dwell Time (1993 Average)
Inbound - Loaded

- Empty
Outbound - Loaded

- Empty
Storage - Empty

Weekly Trains By Period Of Day
Deramping Times:

0000-0600
0600-1200
1200-1800
1800-2400

Ramping Times:
0000-0600
0600-1200
1200-1800
1800-2400

Average Length of Train
Inbound from East
Inbound from West
Outbound to East
Outbound to West

100 Percent

43 Hours
70

6

:;

Trains
1;
19

7

33 Cars
68
62
22

Source: MIRTS.
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Terminal Capacity Assessment

The following reviews current levels of capacity at Midway with regard to

Ioading and unloading tracks, Iiftmachinery and trailer and container storage.

Track CaDacitv. For purposes of this study, only Tracks 2, 3, and 4are

assumed available for ramp/deramp operations. At any moment the capacity

of each track, in terms of the maximum number of intermodal units (that is,

trailers and containers)

varies with the mix of

on the track illustrated

Track Number 2
Track Number 3
Track Number 4

Given these measures,

defined by the number

that cars on the tracks could handle in each direction,

double stack and standard intermodal flat cars placed

for three hypothetical cases as follows:

4,350 feet
2,600 feet
2,500 feet
9,450 feet

One Wav Unit CaDacitv
TOFC e STACK
90 160

54 72 90

%6 2+ 3%

the capacity of these tracks over any period of time is

of times rail equipment is placed on the loading tracks.

Typically, this turnover rate averages two times a day. As the above

illustrates, with two switches a day and a balance of double stack and

standard equipment (the 50/50 example), maximum potential of Midway’s

three loading tracks is twice 268 or 536 intermodal units in each direction, or

a total of 1,072 units. Additional units could be handled if one or more of

Midway’s tracks were switched a third time.

According to a Burlington Northern Railroad announcement (dated August 10,

1994), Midway broke the daily volume record (since broken) by handling 767

lifts on August 3. Clearly that volume could be accommodated even in the

50/50 scenario by two turns a day if just over 70 percent of available slots

were utilized.

Theoretically, these estimates indicate that the track

adequate to handle even peak days with daily volumes

capacity at Midway

over 1,000 units.

is
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Lift CaRacitv. Intermodal equipment at Midway is handled by four

sideloading lift machines and eight hostiing tractors. Aside from scheduled

maintenance, a very low (e. g., two percent) downtime rate is to be expected.

No data were developed on contractor performance at Midway, on the rate at

which these machines handle units, or on downtime rates. However, as

noted above, performance goals for sideloaders is considered to be in the

range of 40 to 50 an hour for containers and 30 to 40 for trailers. At those

rates, for example, about 18 machine hours would be required on a day in

which 350 trailers and 350 containers were handled.

Based on analysis of a hypothetical operation at Midway for a heavy demand

day, it is concluded that three sideloaders could adequately handle necessary

lifts at current demand levels. For a theoretical peak capacity day (about 950

units, as developed below) use of a fourth lift machine at Midway likely would

be required depending on the distribution of lift demand over the course of

the day.

Storaae Car)acitv. In mid-1 994, the Midway facility converted from a

grounding/stacking operation to a 100 percent wheeled operation, whereby

all containers are stored on chassis. Storage requirements, therefore, are

configured strictly in terms of parking spots. The designated parking areas

are located throughout the entire facility and total approximately 1,050 slots

(including over 180 east of Snelling Avenue) which on an annual basis, is

equivalent to over 383,000 available parking slots. Current volume levels and

previously noted dwell times indicate that on average storage is 70 percent

utilized. Peak and dynamic demands dictate the need to use all available

acreage adjacent to lead tracks to provide additional storage of trailers and

containers on chassis.

Trackside storage reduces the need for parking slots. It is estimated that a

significant percentage of rail outbound trailers are staged directly at trackside

as this is a priority whenever feasible. This maneuver is not always possible,

because inbound flatcars may not yet be unloaded or certain blocks may not



38

be in the process of being loaded at that time. Likewise, whenever possible,

inbound trailers are left trackside for pick-up by street drivers. No data were

developed, however, on this aspect of Midway’s terminal operations in 1994.

Summarv of Assessment. BN’s intermodal terminal in St. Paul, Midway

Hub Center, experienced sharp growth in 1994 with annual totals more than

20 percent above the total volume handled in 1993. Consequently, the

facility has experienced capacity pressures in some aspects of its operations.

Midway’s capacity to handle current demand levels is summarized as follows:

1) Track capacity at Midway is adequate given sufficient switching
and turnover rates,

2) Lift capacity likely is challenged on very heavy days but not
otherwise, and

3) Storage capacity is at 70 percent of its limit under static
conditions. Recognizing the significant extent of very heavy
demand as well as normal peaking patterns, under dynamic
conditions Midway seems to be nearing practical limits of storage
capacity. New methodologies of operation regarding trackside
staging likely would assist in providing additional storage.
However, other constraints, such as excessive weekend dwell
time still skew the numbers above efficient operating levels. The
analysis suggests that additional growth will only magnify the
problem and create associated operating diseconomies.

Nominal Terminal Capacity

For purposes of facility planning, a nominal measure of Midway’s capacity

was developed based on the assumption that sufficient trackside parking

would be utilized to relieve pressure on storage capacity and that lift

machinery would continue to be adequate to meet peak demands. Based on

a theoretical analysis of peak daily demand, it is estimated that Burlington

Northern’s Midway Hub Center has a nominal or theoretical capacity of about

230,000 intermodal units on an annual basis. A derivation of this estimate

follows.
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Midway’s theoretical peak day track capacity is

a function of three critical variables:

- Times a day the loading tracks are turned,
- Trailer/container mix, and
- Percent of available car slots that are utilized.

Estimated nominal

average, which is

capacity assumes that Midway is turned twice a day on

consistent with other capacity studies. Midway’s 1993

annual statistics indicate that (aside from reloads) trailers accounted for 49

percent of the lifts. This is significantly higher than Burlington Northern’s

system average and reflects the fact that much of Midway’s business also

moves on eastern carriers which are trailer oriented. Recognizing the

continued strong trend on Burlington Northern to increase container share

while maintaining a strong trailer presence at Midway, estimated capacity is

based on a mix of 47 percent trailers for planning purposes.

Although no data were developed for use in the study as to the percent of

total slots that are utilized at Midway, it is assumed that slot utilization at the

facility- is about 87 percent. Given this rate, as well as the turn rate and

equipment mix noted above, the theoretical design peak capacity at Midway

is about 950 units a day or, for example, about 500 containers and 450

trailers given the mix assumed here.

Theoretical Annual CaDacitv. To expand a peak day figure

one, weekly and day of week patterns need to be recognized as

to an annual

must the fact

that it is unrealistic to assume a facility can operate continuously at peak

levels. Thus, in a given peak period (such as a week), it is appropriate to

assume some mix of peak, less than peak and low volume days. For

purposes of this analysis, based on 1994 Midway experience, weekly

capacity is defined as consisting of one peak day, five days at 75 percent of

peak and one day with lift volume at half the peak. Using this approach and

the assumptions noted above, Midway’s weekly track capacity is estimated to
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be about 5,000 units or a daily average of 715 units. Thus, for a 31 day

peak month such as October, Midway’s peak month capacity is estimated to

be about 22,000 units.

Terminal capacity measurement is useful in analyzing peak period demands on

a facility. Because such periods tend to be seasonal in nature, measuring

capacity on an annual basis is less meaningful. However, the study approach

requires a nominal “annual” capacity to compare to forecast demand. Annual

track capacity is interpreted to mean that when annual lift volume is projected

to exceed that nominal level, it is very likely the distribution of that demand

over the course of the forecast year will include peak demand periods when

the daily lift volume will exceed the estimated peak daily capacity.

To develop an annual figure from a 22,000 unit peak month base, seasonal

patterns also need to be recognized, as annualizing peak period capacity

without weighting for the absence of peak demand in many months obviously

would develop a misleading annual figure. To avoid this problem, as a matter

of definition, for purposes of developing the number of annual lifts equivalent

to the peak month track capacity, this method assumes the distribution of

annual capacity by month is the same as the distribution of annual lift

demand by month.

Over the last five years, October lifts at Midway have been an average 9.6

percent of annual lift volume. Using that rate, Midway’s nominal annual track

capacity is estimated to be about 230,000 units. (As previously noted, this is

based on two turns a day, a 47 percent trailer mix and a 75 percent slot

utilization rate). Thus, Midway’s 1993 lift volume of about 148,000 units

represents about two-thirds of the theoretical nominal annual capacity. The

facility experienced a sharp increase in volume in 1994 and operated at 78

percent of nominal capacity.

To put the capacity question in context, Figure Four illustrates the distribution

of weekly lift volumes, given normal seasonal patterns, for a base case of

180,000 annual lifts. Peak demand occurs in only two weeks of the year

when volume is above 4,000 lifts a week. If annual demand increases
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10 percent (less than half the 1994 increase) and the increase is distributed

uniformly throughout the year, lifts would be in the peak range 13 weeks of

the year.

A 20 percent increase over a 180,000 lift base would mean that weekly lifts

would exceed the 4,000 per week level about 20 times a year. This

illustratesthe type of pressure Midway could experience in the next few

years.

Practical Capacity. It is important to recognize that a terminal has a

practical capacity which is likely in the range of 80 to 85 percent of its

theoretical capacity. For BN’s Midway Hub, it is estimated that the facility’s

practical capacity is in the range of 185,000 to 195,000 lifts a year. Thus,

Midway Hub is approaching the limits of practical capacity and, likely would

exceed practical capacity if 1995 business increased as little as 5 percent.

Short Term Improvements

As business volumes continue to expand, existing capacity inadequacies will

further impede productivity levels and the railroad’s ability to supply an

efficient and economical intermodal service to its customers. As an interim

measure, BN’s facility has the potential for expansion within the confines of

its existing property.

One opportunity to increase Midway’s capacity in the short term involves

evaluation of lift equipment used at the facility from the perspective of space

requirements. BN’s Midway Hub Center relies exclusively on sideloaders to

conduct ramp/deramp operations. The facility, which has traditionally

stacked grounded containers for storage purposes, has converted to a

wheeled operation with Transamerica supplying chassis to support the

operation. In this environment, the mix of traffic, dwell times, and track

configuration could, with some reconfiguration, support either a crane or

sideloader operation. The potential benefits of using overhead cranes at

Midway were analyzed in exploring expansion possibilities at Midway and

found to be attractive.
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Lack of space eliminates the possibility of increasing track capacity at

Midway, although increased switching, higher utilization of rail car slots and

greater use of double stack equipment would provide more capacity.

However, improvement of parking requirements is possible by introducing use

of overhead gantry cranes to replace sideloading equipment. Cranes would

permit extensive use of trackside parking, reducing the demand for scarce

storage space. In addition, wide maneuvering lanes required for sideloaders

could be reduced creating additional parking space. It is estimated that the

net effect would be to increase terminal capacity 15 percent. Cranes also

likely would increase terminal operating efficiency.

Parking at the existing BN facility is inadequate, and boundaries constrain

expansion. The primary benefits of a crane operation are the ability to

operate in a more confined area to advance stage trailers and chassis in two

lanes adjacent to the ramp/deramp track. If Midway were converted to

overhead gantry cranes in place of sidepick loaders less maneuvering room

would be required and more parking room would be available.

An additional benefit of replacing sideloaders stems from the fact that a crane

lends itself particularly well to the doublestack application. Chassis can be

parked side by side adjacent to railcars for quick loading/unloading cycles

without the subsequent use of hostling vehicles. If sideloaders are utilized,

each chassis first must be positioned and then removed from the staging area

before the sideloader can access the raiicar again. This results in less than

optimum cycle times compared to an overhead crane system. Quicker cycle

times naturally translate into more expedient movements of trailers and

containers to and from the facility which frees up storage space in a more

expedient manner.

Figure Five is a sketch of a “design enhancement” at Midway which

illustrates how cranes might operate at the facility. Implementing this

improvement entails adding crane pads to support the high crane weight

along all existing tracks and purchase of two new overhead cranes.
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As itemized in Table 3, a plan to respace tracks, install concrete crane pads

and purchase two such cranes is estimated to cost $4,000,000 with

$1,500,000 for cranes. The estimate is based on the following changes at

Midway Hub Center necessary to implement this short term improvement:

- Shift track number three northward by 10 feet to allow for a crane pad
between tracks three and four.

- Remove track number one to allow for a crane pad between track
number two and the freight house track.

- Extend freight house track lead westward to tie into track number 2
lead.

- Employ the use of two rubber-tired gantry cranes with a 40 foot inside
clear width. The cranes would operate over track numbers two, three,
and four.

- Retain all existing storage space (parking slots). An additional 175
potential trackside parking slots would be created.

- Retain one container handling sideloader to serve as back-up, as well as
to perform isolated chassis transfers from the trackside to preserve the
integrity of the chassis pool.

Existing track and paving condition is adequate.

Other design options could be

loading track space. However,

considered, which would allow for added

because there are operational alternatives to

increasing track capacity, the economics of more radical options are not

justified.

With improvement it is estimated that Midway Hub’s capacity would increase

15 percent. This would boost the facility’s

210,000 to 220,000 lifts. Thus, these

provide a margin for growth of only about

level.

practical capacity to the range of

short term improvements would

20 percent over 1994’s demand
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TABLE 3

BN INTERMODAL TERMINAL ENHANCEMENT COSTS

SITEWORK

Grading

Fill

Install Subgrade

Improve Gravel Base

Break Pavement

Break/restore for Pads

Remove Track

Remove Turnout

Track Salvage

Rehabilitate Track

Subtotal

CONSTRUCT

Paving

Concrete Crane Pad

Track

Turnout-Slow Spaed

Turnout- Madium Spaed

Road/Rail Crossing

Rail Access Lead

Engine Drip Pan/Saparator

Light Pole

Fencing

Subtotal

STRUCTURES

Office Building

Shop Building

Truck Canopy

Subtotal

UTILITIES

install/Ralocate

SUBTOTAL

Quantity Unit

O Cubic Yard

O Cubic Yard

O Square Yar

O Square Yar

O Square Yar

17,700 Linaal Foot

O Track Foot

O Each

O Track Foot

O Track Foot

unit
Coat

$4
25
9
4

15
30
4

900
(6)
12

0 Square Yar 21

17,700 Linaal Foot 67

0 Track Foot 130

0 Each 45,000
0 Each 90,000
0 Lineal Foot 420

0 Mila 2,000,000
0 Each

O Each

O Lineal Foot

O Square Foot

O Squara Foot

O Square Foot

Unknown Lump Sum

ENGINEERING AND PM 17 parcant

CONTINGENCIES 25 parcent

CONSTRUCTION SUBTOTAL

EQUIPMENT

Gantry Cranes

Siiepick Salvage

Hostler Tractors

Equipment Subtotal

TOTAL

Source: RLBA estimate.

2 Each

2 Each

O Each

95,000
11,000

19

60
45
20

750,000

Total

$0
0
0
0
0

531,000
0
0
0
0

531.000

0
1,185.900

0
0
0
0
0
0
0
0

1,185,900

0
0
0
0

0

$1,716.900

291,873

502.193

$2,510,966

1,500,000

40,000 0 Contract

1,500,000

$4,010,966
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CPRS’S MINNEAPOLIS SHOREHAM INTERMODAL FACILITY

Overview

Intermodal rail freight shipments moved by CPRS to and from the Twin Cities

area move through the railroad’s intermodal terminal in northeast Minneapolis

located at 615 30th Avenue NE. (See Figure Two on page 31. ) The

following presents the study team’s assessment of CPRS’S Shoreham

intermodal operation and presents a plan for short term improvements at that

facility designed to improve handling of intermodal freight.

The analysis of the capacity of this facility presented here relies on data

provided by CPRS consisting of a fact sheet of terminal data and total

monthly lifts by type for 1992, 1993 and the first seven months of 1994.

The fact sheet information provided by CPRS, which also was distributed to

the MIRTS coordination group, is presented in Table 4. Lift statistics were

made available subject to a confidentiality agreement which provides that the

data is to be used only by the study team for assessing the capacity of

Shoreham and will not be communicated in the assessment submitted to the

coordination group. The statistics confirmed the lift averages presented in

the table.

Layout

As illustrated in Figure Six, Shoreham Yard, which is configured on a

triangular piece of property, is comprised of two areas: the primary intermodal

operating area and an adjacent empty container yard (CY) storage depot. The

adjacent CY is on property leased by CPRS to Trimodal, the operator of its

Shoreham terminal, which also provides a storage service for steamship

companies. This independent facility is not part of CPRS’S facility being

evaluated here.
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TABLE 4

TERMINAL CHARACTERISTICS USED IN THE CAPACITY ANALYSIS
CPRS SHOREHAM

Acreage
Terminal
Repair

Hours Operated
Week Days
Week Ends

Number/Lengthof Tracks
Load/Unload #1
Load/Unload #2

Subtotal

Storage (9 Tracks)

Distance Between Tracks

Number of Packers

Number of Hostling Tractors

Number of Employees
Lift Operators
Hostlers
Clerical
Mechanical
Other/Management

Total

Number of Parking Spaces
Trailers-Loaded
Trailers-Empty
Containers (TEUS)

Number of Trucks Per Day

Tractor Timein Terminal

36 Acres
1 Acres

18
12

2,430 Feet
1,400 Feet
3,830

1,361 Feet/Track

4 Feet

3

5

190
270
550

250

18 Minutes
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TABLE 4
(Concluded)

TERMINAL CHARACTERISTICS USED IN THE CAPACITY ANALYSIS
CPRS SHOREHAM

Load/Unload System Mix
Grounded Units
Non-Grounded Units

Dwell Time
Trailers - Loaded
Trailers - Empty
Containers - Loaded

- Empty

Weekly Trains By Period Of Day
Arrival Time:

0000-0600
0600-1200
1200-1800
1800-2400

Departure Time:
0000-0600
0600-1200
1200-1800
1800-2400

Average Length of Train
Inbound from East
Inbound from West
Outbound to East
Outbound to West

Weekly Car Flow
Outbound Per Week
Inbound Per Week

59 Percent
41 Percent

96 Hours
48

144
72

7
14

5

30 Cars

:;
o

629 Cars
427

Time to Spot/Pull Trains
Minimum 45 Minutes
Maximum 90

Number of Switches Per Day
Minimum
Maximum 1:

Source: MIRTS.
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The 37acresite is defined bytwo sets of storage tracks (9 total with average

length of 1,361 feet). The storage track space is ample to support empty

flatcar staging and overflow loaded flatcars waiting for space on the

unloading tracks.

Adjacentto each set of storage tracks is one intermodal track for unloading

and loading (south and north intermodal tracks). The south track is 2,430

feet in length and the north track 1,400 feet, where length is workable length

exclusive of connecting track segments.

The area between the north and south intermodal tracks is used for storage.

Parking and storage at Shoreham consists of allocated space for 190 loaded

trailers, 270 empty trailers, and 550 twenty foot equivalent unit (TEU) slots

for containers, loaded or empty (exclusive of the empty container depot).

Major arterials in the vicinity are University Avenue to the west, Central

Avenue to the east, Broadway on the south and St. Anthony Parkway about

a half mile to the north. The truck route to the facility is via University to

30th Avenue and access from the south is restricted because the highway

bridge over the BN and CPRS main lines just south of 30th Avenue has a

weight limit of 18 tons. Access to the property from Central Avenue is

limited to the railroad’s maintenance facility. Interstate 694 is located over

two miles north of the site via University Avenue.

Operations and Lift Volumes

CPRS provides daily intermodal rail services to and from Minneapolis which

connect the Twin Cities with Chicago and other major cities on the CPRS

system east of Chicago in the Northeast U.S. and Canada, including port

facilities at Montreal. CPRS also provides connections beyond Chicago and

Kansas City with railroads providing intermodal service throughout the U.S.

Daily intermodal service between Minneapolis and cities in western Canada on

the CPRS System also is provided. These services, totaling 38 trains a week

in mid-1 994, are in dedicated intermodal trains except for westbound

Canadian intermodal traffic which moves in manifest freight trains. The



railroad operates three intermodal trains inbound each day (two from the east

and one from the west) and one eastbound intermodal outbound each day.

Five days a week two other eastbound intermodal trains operate to Chicago.

According to the May 1994 train schedule provided to MIRTS by CPRS,

significant demands are made on the terminal operator to handle intermodal

freight promptly and efficiently. On a six train day, seven hours are available

to both deramp the first arrival of the day and ramp the first departure. There

is a narrow window of only 30 minutes between that departure and the

arrival of the second train. A period of 2 hours 30 minutes is available to

deramp the second arrival before the third arrives. There are only two hours

between that arrival and the second departure. It is assumed that the third

arrival waits for track space, as its rail equipment is likely used for the last

outbound train of the day. According to the schedule, this period between 5

P.M. and 7 P.M. is clearly the bottleneck in the facility’s operations. The final

departure of the day occurs 4 hours 30 minutes after the second departure.

In addition to Shoreham, CPRS operates two other facilities handling

intermodal freight in this part of the CPRS system, one about 250 miles

northwest of Minneapolis at Thief River Falls and the other about 215 miles to

the southeast at Portage, W1. Rail cars to and from both of those facilities

are worked at Shoreham Yard as empty trailers destined for loads at the

satellite facilities are ramped and, in addition, various switching and

positioning of empty rail cars occurs.

CPRS moves both intermodal trailers and marine containers of varying sizes

through the facility. [n terms of units (not weighted for size), containers

represent 56 percent of the units handled and trailers 44 percent. Loaded

units (of either type) account for about four of every five units handled.

There is a good mix of 20, 40 and 48 foot intermodal containers handled at

the facility and an average of 38 feet per unit is assumed in the analysis. At

present, the facility operates 16 hours daily during the week and 12 hours
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daily on the weekends, for a total of 104 hours a week. CP uses a method of

operation called “one track/one staging area” which assigns the same track to

deramp an inbound and ramp the following outbound trains.

As noted in Table 4 above, CPRS reports that the average aggregate lifts a

day amount to 159 loaded units and 43 empty units. This equates to an

average weekly lift volume of about 1,400 or about 73,000 units a year

which is assumed to be representative of facility activity in the 12 month

period ending June 1994.

Terminal Capacity Assessment

Characteristics of Shoreham Yard are described and evaluated in terms of

loading and unloading tracks, lift machinery, storage of containers and trailers

and overall terminal operations.

Track Cac)acitv. “Static” track capacity over a given period, or the

ability of the terminal track to handle intermodal units given current train

operations, is measured by the total number of intermodal units that can be

accommodated during the measurement period by the two ramp/deramp

tracks. On an average daily basis, static track capacity for CPRS’S

Minneapolis terminal is estimated to be the maximum number of intermodal

units that can be loaded on standard intermodal flat cars (with outside car

length assumed to be 94 feet and 8 inches). Given that car length, the long

and short loading/unloading tracks at Shoreham could accommodate 25 and

14 flat cars, respectively. As noted in Table 4, the average car length of

CPRS outbound trains is 37 cars with inbound trains not exceeding an

average of 30 cars. Thus, on average each train (with a maximum of six a

day) could be accommodated by road crews on the two tracks. Longer than

average trains would require a second turn to be handled by a switch crew.

However, average aggregate lifts per day suggest that, in practice, not all

trains are accommodated with one switch. On average, the maximum

number of intermodal units which could be handled on 25 and 14 flat cars is
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58 and 32 units, respectively, or a total of 90 intermodal units a turn, based

on a weighted average of various sizes of containers and trailers handled at

the facility. In contrast, the average number of units ramped on a daily basis

is just over 100. The average number of units deramped daily also is about

100. This suggests that some trains require a second switch. In practice,

CPRS reported, there are a minimum of eight and a maximum of ten switches

daily to handle trains at Shoreham.

For purposes of this assessment, given track feet and a frequency of

switching, track capacity is defined as a theoretical or hypothetical measure

of the maximum number of intermodal units which could be handled during a

given period. The following assumptions apply to estimating track capacity at

Shoreham:

1) Each switch handles the maximum number of cars that will fit on
the track (39 flat cars),

2) Each car generates the maximum number of deramps and ramps
while it is on the track (90 of each given the maximum number of
rail cars for a total of 180 lifts) and

3) Three sets of intermodal rail cars are switched five days a week
and two sets on two days a week, a total of 19 switches a week.

Thus, given these assumptions, the characteristics of Shoreham’s layout and

general level of business, the facility’s track capacity on an annual basis

could be calculated as the product of 180 lifts per switch and 985 switches a

year which is a theoretical handling capacity of about 178,000 intermodal

units a year. Based on this measure, Shoreham is handling about 40 percent

of its maximum track capacity.

In practice, given the static capacity of Shoreham’s two loading tracks and its

operating schedule, three factors determine the number of intermodal units

that may be ramped and deramped on a given day: the mix of intermodal

equipment, the percent of rail car slots (on average) used both inbound and

outbound, and the number of turns or switches a day for each of the two

tracks. From this perspective, under ideal conditions the track capacity at
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Shoreham is adequate to handle volumes likely experienced in the year ending

June 1994. This rate clearly is above current demand ‘at Shoreham which,

according to Table 4, averages 202 units a day.

This is not to say that operating conditions at Shoreham are pressure free.

Pressure arises from a number of “real world” constraints which reduce

capacity to less than the optimal amount. For example, improvements could

result from changes in train scheduling, regularizing and reducing intervals,

etc. A summary assessment of these factors follows.

Track Lenath: The north and south ramp/deramp tracks at the
Shoreham facility are extremely short and cannot individually
accommodate a train exceeding 3,800 feet in length, which is
equivalent to 39 standard flatcars. Given that all outbound trains
average 37 cars, if the median is close to the average, this means
the facility is handling trains in two parts eight or nine times a
week. To handle trains of over 39 cars, strings of cars, not
exceeding 25 and 14 cars respectively, must be switched to and
from available storage tracks. This is not only a costly venture in
terms of excess switching, but could result in inefficient
utilization of terminal equipment and operating forces, idled while
switching is in progress, a 90 minute interruption.

Train Seauencinq: The sequencing of arrivals and departures at
the facility are believed to be somewhat onerous. Under a one
track/one staging area scenario, arrival schedules leave little room
for error in terms of stripping a train, clearing the staging area,
re-staging, and ultimately loading outbound traffic in order to
meet prescribed cut-off times.

RamdDeramR Methodoloav : Because CPRS’S traffic consists of
a significant percentage of import containers on flat cars which
use an above average amount of storage time after arrival at the
terminal, container grounding is compulsory. Consequently, CP is
unable to take advantage of trackside staging for outbound or of
being able to pre-position empty chassis for inbound container
traffic. The ramp/deramp area must be completely cleared of
inbound traffic before loading can begin and outbound traffic
must, subsequently, be rehandled from the grounding/parking
areas to trackside. Double and sometimes triple handling of
containers clearly limit the productivity of the terminal operation.



Under ideal conditions, track capacity at CPRS’S Minneapolis intermodal

terminal is adequate to handle current volumes. However, suboptimal track

length, train sequencing, and ramp/deramp methods seem likely to result in

frequent temporary strains on efficient operations when demand peaks.

Lift Caoacitv. Intermodal equipment at Shoreham is handled by three

sideloading lift machines and five hostling tractors. No data were developed

on contractor performance at Shoreham, on the rate at which these machines

handle units or on downtime rates. However, as noted above, a performance

goal for sideloaders is considered to be in the range of 40 to 50 an hour for

containers and 30 to 40 for trailers and, aside from scheduled maintenance, a

very low (e.g., two percent) downtime rate is to be expected.

The interval between paired trains in and out of Shoreham is 7, 4.5 and 7.5

hours, respectively, inclusive of track down time for switching. Given that lift

equipment is required to handle between about 50 and 70 units, on average,

in each of these situations, the capability of the lift machines seems adequate

on average for current demand.

It is estimated that Shoreham performs at a level of about 3.0 lifts per man

hour, which is an arbitrary alternative measure of capacity as it is influenced

by virtually every facet of the terminal operation, rail operation, physical

configuration, and customer service requirements. Having a long-term

contractor at the facility has served to refine existing practices to maximize

productivity and it is the study team’s assessment that the current lift ratio is

considered the best possible performance under the current operating

environment. This suggests the facility is operating slightly below the most

efficient range (3.5 - 4.0) found in a sample of facilities operated by ITS and

could benefit from improvements affecting operations.

CPRS utilizes sideloading equipment to handle the ramp/deramp operation.

Because of the high ratio of storage time on inbound containers coupled with

the limited storage space, the operator is forced to stack containers in rows

two to three deep and two high. Storing and stacking containers is
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accomplished much more efficiently with the mobile flexibility of a sideloader.

Likewise, when containers are ready to depart the terminal “accessing”

specific containers in stacks is also performed with greater ease by the

sideloader.

Storaqe Ca~acitv. Available intermodal unit storage space at CPRS’S

terminal is currently assigned as follows: 190 loaded trailer slots, 270 empty

trailer slots, and 550 20-foot unit (TEU) slots for containers or equivalently,

275 40-foot unit (FEU) slots. Trailer slots are also used for containers on

chassis. All chassis are stored and maintained at Trimodal’s adjacent empty

container depot and, as such, do not figure into the storage capacity

equation.

While this allocation could be shifted to

least-utilized space (for empty trailers) is

accommodate shifts in demand, the

incapable of handling loaded trailers

or stacked containers,

because of inadequate

both of which are in need of additional storage space,

ground and subsurface support.

Advance staging of equipment is minimal

trains must be stripped of inbound cargo

staged for ramping.

at the facility. In most instances

prior to outbound traffic being

The principal variable, other than number of slots, that determines annual

storage capacity is the dwell time for each type of equipment, inbound and

outbound. The dwell time, or time a unit stays in terminal storage, is largely

a function of marketing requirements (e. g., free time allowed) and varies

widely among types of units. For purposes of this study, a statistical average

as supplied by the railroad (Table 4) is assumed for each unit. An assessment

of capacity for each storage type is as follows:

Loaded Trailer CaDacitv. Annual loaded trailer (and container on
chassis) parking capacity equals 190 slots. At current demand
volumes of 69 a day, an average dwell time of 4 days per unit
would result in 145 percent utilization of allocated space on an
average daily basis. In practice, CPRS experiences higher
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average dwell times, resulting in serious capacity shortages for
loaded trailers and containers on chassis. Because minimal
advance trackside staging occurs, each outbound trailer is
assumed to occupy one parking space prior to trackside staging
for loading.

EmDtv Trailer CaDacity. Based on CPRS’S current allocation of
270 spaces and given only a two day dwell time for these units,
empty trailer capacity exceeds storage demand by a significant
amount. Empty slot/day capacity is estimated to be over nine
times actual usage. Even with seasonal and daily variations,
empty trailer capacity will almost always exceed demand by
about a factor of five.

Grounded Container CaRacitv. Allocated annual storage for 20
foot and 40 foot containers, both loaded and empty at CPRS’S
terminal equals 550 TEU slots/day. Dwell time is six days for
loaded containers and three days for empties. [t is understood
that few Montreal export shipments incur additional storage days
awaiting export documentation. Empty dwell time is immediately
prior to those containers being shipped from the facility as empty
containers otherwise are stored off-site in an empty container
yard.

75 percent to 80 percent of containers are grounded subsequent
to arrival or prior to departure. There are four primary container
storage bays--each two rows deep and stacked two high. There
is available ground space for 225 TEU’S but, in actuality a
sideloader only can access 137 TEUS efficiently. The other,
covered, containers only can be reached with multiple handling.
Except for distant, remote parking, this type of storage scenario,
is one of the most counter-productive in terms of maximizing
terminal operating efficiency. Containers are handled two to four
times more than is necessary during the allowable dwell time.

A high percentage of import traffic naturally implies higher
storage given trade practices. This is reflected in a six day
average dwell time which limits storage capacity. Storage
capacity appears to be a significant factor in limiting the facility’s
efficiency, productivity, and growth potential. [n practical terms,
grounded container capacity has been reached and most likely,
exceeded. Variations due to seasonality, day-to-day volume
changes and size and intervals of individual trains are significant
enough to make loaded storage space a serious problem. The
mix of traffic, high import volumes, train sequencing, and storing
methodologies are all critical factors that contribute to this facility
currently being beyond the limits of storage capacity.



59

Annualizing available parking space for each type of unit and allocating slot

days based on average dwell times (Table 4) indicates that about 108,000

intermodal units can be stored at Shoreham. About 46 percent of that

capacity is for empty trailers, 25 percent for empty containers, 16 percent for

loaded trailers and 13 percent for loaded containers.

Of the three elements of capacity at Shoreham evaluated in this analysis,

storage is the most restrictive and thereby, the base for establishing the

facility’s, theoretical capacity at 108,000 units a year. Applying the concept

that practical capacity (discussed above) is in the range of 80 to 85 percent

of theoretical capacity, Shoreham Yard’s practical capacity is estimated to be

between 86,000 and 92,000 lifts a year. Thus, based on the volume handled

in the study year, Shoreham is at two-thirds of theoretical capacity and over

80 percent of practical capacity.

Summarv of Assessment. During the study period (the 12 months ended

June 1994), CPRS operated 38 intermodal trains a week to and from the

Twin Cities which moved an average of over 1,100 rail cars weekly. It is

estimated that CPRS’S Twin Cities intermodal facility at Shoreham Yard

handled over 1,414 intermodal units a week or about 73,000 annually.

Summary conclusions about the capacity of the elements of the terminal are

as follows:

1)

2)

3)

At Shoreham, relationships among lift equipment
methodologies, storage procedures, and overall yard
configuration have become established so as to best handle
the mix of traffic within existing constraints.

Lift capacity is clearly adequate to meet demands under
study period conditions. In terms of lift efficiency, the rate
is not a superior one because of excessive downtime for
switching. In addition, stacking containers requires
multiple handling which affects productivity.

There is a significant shortage of storage capacity for
loaded trailers, while there seems to be an excess for
empty trailers. Grounded container capacity has been
reached and is likely exceeded in period of high demand.
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5)

6)

Variations due to seasonality, normal day of week peaking
of demand and intervals of individual trains are significant
enough to make loaded storage space a serious problem.
Trackside storage and staging would obviate the need to
use remote parking for outbound traffic prior to same day
departure, thereby increasing storage capacity
requirements.

Under ideal conditions, track capacity at Shoreham is
adequate to handle current volumes. However, suboptimai
track length, train sequencing, and ramp/deramp methods
may result in frequent temporary strains on capacity.

Although a fully wheeled operation would be more
productive in terms of fewer lifts, the restrictive acreage
and dwell time simply do not allow any other option.

In practice, Shoreham requires a high level of switching
because of insufficient track space to complete some
operations before the track must be made available for
higher priority equipment.

Short Term Improvements

The current Shoreham Yard

disjunctive tracks. Only 39

intermodal facility is characterized by limited and

standard length flat cars can be worked on at any

one tire-e and that on two tracks over 100 yards apart. Because of severely

limited track capacity, the terminal operator experiences downtime when the

tracks are being switched 8 to 10 times a day and the railroad experiences

increased switching hours because of the need to rehandle cuts of cars. Two

of three inbound trains are rehandled because of the need to give up the

track. Further, CPRS has one arrival and one departure scheduled (in that

order) within a two hour window in the peak evening period. This obviously

exacerbates demands for already scarce facility resources.

The net effect is that the facility requires an above average amount of

switching, which in turn idles terminal operations for extended periods. In

addition, the need to clear tracks promptly increases the demand for trailer

and container parking space and requires additional work by terminal

operators to unnecessarily handle and rehandle units.
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Much of this inefficiency would be eliminated if Shoreham had more and

longer tracks. Switching needs would be reduced as would parking

requirements given the opportunity to use trackside parking for some inbound

and outbound units.

The proposed improvement for Shoreham is based on this approach with the

goal of achieving those efficiency benefits. Expanding capacity per se should

not be the primary incentive for improving Shoreham Yard. An analysis of

track capacity, for example, indicates that, even given the current

configuration and operating level, theoretically another 100,000 units could

be handled. That estimate is a design consideration and not based on

consideration of operating efficiency or other factors.

The primary

available for

(temporarily)

improvement needed at Shoreham is to maximize the time

flat cars to be worked before needing to yield the track

to allow unloading of an incoming train or, in the ultimate, to

eliminate the need to interrupt terminal

accomplished if track space were increased.

Shoreham in this way are discussed.

operations. This would be

Two alternatives for expanding

The simplest way for Shoreham to be expanded would be to utilize the

original intermodai facility adjacent to the northwest sector of the site in the

area currently occupied by Trimodal Services for use as a depot for storing

empty steamship company containers. Incorporating this area would increase

Shoreham’s capacity by adding approximately 300 TEU storage slots

(assuming two high and two deep stacking) and 1,500 feet of track which

would allow for 15 additional car spots. However, given the site layout, that

additional track space would not seem to present an opportunity for

improvement in switching operations.

A more aggressive approach for use of current Shoreham Yard acreage is

presented in Figure Seven. The proposed design would consist of three pairs

of parallel tracks running east-west. The southern most pair of tracks would

include the current south intermodal track and a new track (#1 ). The
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northern most pair (new tracks #4 and #5) would be in the location of the

current northern most storage tracks. The other pair (new tracks #2 and #3)

would be located approximately mid-way between the outer pairs of tracks.

This layout would provide the following storage space:

Two rows for trailer parking, one to the north and the other to
the south of the paired tracks #4 and #5, with a capacity of 250
trailers. The southerly area would include two openings for
cross-overs.

Two rows for container storaqe, each with two crossovers, with
a total capacity of 1,152 TEU~; one row of containers stored two
deep would run along the edge of the southerly row of trailers to
the north of the middle pair of tracks and a second row of stored
containers four deep would bisect the area between the middle
and southerly pairs of tracks.

The improvement plan to implement the second alternative provides for the

following (moving

1.

2.

3.

4.

5.

from north to south and not in priority order):

Install four new light poles north of the north storage tracks
in the current repair area.

Expand the width of the work area about 120 feet using
the repair area beyond the northern most storage track.
The new area would include an unbroken row of trailer
parking (100 units) against the new facility border and a 70
foot lane for working the new track #5 as noted below.

Rework the north storage track area as follows. Remove
all tracks except for the northern most one and a second
track separated by 15 feet. These tracks would be about
1,230 feet in length and would be used as intermodal
tracks.

Install two new intermodai tracks of about 2,030 feet in
length with a 15 foot separation (new track #3 and #2,
respectively) approximately midway between the current
north storage track and south intermodal track.

The area between new tracks #3 and #4 will include two
70 foot lanes for working the tracks, a 22 foot wide row
for ground storage of containers (38 TEUS in length and
two deep) and, flush with the containers a row of trailers
(150 units). Two passage ways through these storage
areas will be included.
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6.

7.

8.

9.

Install a 2,300 foot track (new track #l) 15 feet inside the
current south intermodal track.

The area between new tracks #2 and #1 will include two
70 foot lanes for working the tracks and a 44 foot wide
row for ground storage of containers (53 TEUS in length
and four deep). Two passage ways through these storage
areas also will be included.

Rework the south storage area to include the current south
intermodal track as the facility’s storage track

The followinq features of Shoreham Yard would not be
affected by th% improvement program:

a. The length of the facility,
b. The entrance area, including offices and gates,
c. Rail access tracks, and
d. Repair areas.

While obviously more expensive, this layout would more than double existing

ramp/deramp trackage, while preserving the existing Trimodal operation. It

would allow for two trains to be spotted on the ramp/d eramp tracks

simultaneously.

Improving Shoreham by expanding from two short tracks to more and longer

tracks will affect capacity in two ways. The theoretical track capacity

(already more than adequate) will significantly increase simply because more

track space is being added. Further, making more tracks available will

eliminate the need to clear trackside for other trains which, in turn, will allow

increased use of trackside parking and consequently decrease the need for

parking slots in storage areas.

The proposed improvement has been designed to be implemented in two

phases. A first phase would expand from two tracks to three and from about

3,800 to about 4,800 track feet. A second phase would add two additional

tracks and about 4,100 track feet. The number of standard flat cars which

could be accommodated would increase from 39 (on two tracks) to 50 (on

three tracks) in phase 1. In phase 2, capacity for 42 cars (on two new
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tracks) would be added. Thus, theoretical track capacity would increase

almost 30 percent in the first phase and another 84 percent in the second

phase assuming use of standard intermodal flat car equipment. The net

increase over existing track capacity would be about 135 percent. As CPRS

increased the number of double stack units in the Twin Cities market

theoretical track capacity at Shoreham would increase proportionately.

However, the facility will continue to be challenged with short tracks

especially before phase 2 is implemented.

Parking capacity changes at Shoreham would be based on changes in

available parking area and the amount of trackside parking which depends on

the nature of the freight and train schedules and sizes. Total storage area

would increase 18 percent in the first phase but the addition of two tracks in

the center of the facility in the second phase would result in a net decrease of

about 10 percent in available parking area from current capacity.

The rate of trackside parking depends on operating policies but it is estimated

that over a third of all units would use trackside parking given phase 1, not

requiring a storage slot, and over half given phase 2 improvements. About

three quarters of units parked trackside would be trailers with a

corresponding reduction in requirement for trailer storage slots. The net

effect would be to allow an allocation of storage space sufficient to meet the

needs of each type of unit and to increase storage capacity about 40 percent.

The first phase of improvements at Shoreham would remove three of the

north storage tracks and the north loading track, rehabilitate the remaining

two tracks, pave surfaces both north and south of those tracks, install

lighting and add one new track beside and north of the existing south

intermodal track. As shown in Table 5, the estimated cost of Phase 1 is

about $1,800,000.

Phase two encompasses constructing two new “middle” tracks through the

center of the yard and adding about 4,600 feet of loading-accessible

trackage. As itemized in Table 6, the estimated cost of this phase also is

about $1,800,000.
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TABLE5 .

CPRAILINTERMODALTERMINALENHANCEMENTCOSTS

SITEWORK
Grading
Fill
InstallSubgrade
ImproveGravelBase
BreakPavement
BraaklrestoreforPads
RemoveTrack
RemoveTurnout

TrackSalvage
RehabilitateTrack
Subtotal

CONSTRUCT
Paving
ConcreteCranePad
Track
Turnout-SlowSpeed
Turnout-MediumSpeed
Road/RailCreasing
RailAccessLead
EnginaDripPan/Separator
LightPole
Fencing
Subtotal

STRUCTURES
OffIceBuilding
TruckCanopy
Subtotal

UTILITIES
Install/Relocate

SUBTOTAL

PHASEI

Quantity

o
0

15,517
0

3,239
0

6,463
8

6,463
3,410

15,517
0

2,590
2
0

360
0
0
5
1

Unknown

ENGINEERINGANDPM17 percent
CONTINGENCIES25 percent

CONSTRUCTIONSUBTOTAL

EQUIPMENT
GantryCranes
HostlerTractors
EquipmentSubtotal

TOTAL

Source:RLBAestimate.

Unit

CubicYard
CubicYard
SquareYard
SquareYard
S~uareYard
LinealFoot
TrackFoot
Each
TrackFoot
TrackFoot

SquareYard
LinealFoot
TrackFoot
Each
Each
LinealFoot
Mile
Each
Each
LumpSum

Unti’
cost

$8
25
9
4

15
30
4

900
(6)
12

21
67

135
45,000
90,000

420
2,000,000

95,000
11,000
13,700

0 SquareFoot 70
0 SquareFoot 20

LumpSum

O Each 750,000
0 Each 40,000

Total

$0
0

139,650
0

48,583
0

25.850
7,200

(36,775)
40,920

223,428

325,850
0

349,650
90,000

0
151,200

0
0

55,000
13,700

985,400

0
0
0

0

$1,208,828

205,501
353,582

$1,767,911

0
0 Contract
o

$1,767,911



67

TABLE.6

CPRAILINTERMODALTERMINALENHANCEMENTCOSTS
PHASEII

SITEWORK
Grading
Fill
InstallSubgrade
ImproveGravelBase
BreakPavement
Break/restoreforPads
RemoveTrack
RemoveTurnout
TrackSalvage
RehabilitateTrack
Subtotal

CONSTRUCT
Paving
ConcreteCranePad
Track
Turnout-SlowSpeed
Turnout-MediumSpaed
Road/RailCrossing
RailAccessLead
EngineDripPan/Separator
LightPole
Fencing
Subtotal

STRUCTURES
OfficeBuilding
TruckCanopy
Subtotal

UTILITIES
Install/Relocate

SUBTOTAL

Quantity Unit

O CubicYard
O CubicYard

1,022 SquareYard
O SquareYard

6,644 SquareYard
O LinealFoot
O TrackFoot
O Each
O TrackFoot
O TrackFoot

1,022 SquareYard
O LinealFoot

5,120 TrackFoot
4 Each
O Each

480 LinealFoot
O Mile
O Each
O Each
O LinealFoot

O SquareFoot
O SquareFoot

ENGINEERINGANDPM17 percent
CONTINGENCIES25 percent

CONSTRUCTIONSUBTOTAL

EQUIPMENT
GantryCranes
HostlerTractors
EquipmentSubtotal

TOTAL

Source:RLBAestimate.

LumpSum

Unit
cost

$8
25
9
4

15
30
4

900
(6)
12

21
67

135
45,000
90,000

420
2,000,000

95,000
11,000

19

70
20

0 Each 7508000
0 Each 40,000

Total

$0
0

9,200
0

99,667
0
0
0
0
0

108,867

21,467
0

691,200
180,000

0
201,600

0
0
0
0

1,094,267

0
0
0

0

$1,203.133

204,533
351,917

$1,759,563

0
0 Contract
o

.—

$1,759,583



Demand Analysis



68

DEMAND ANALYSIS

Approach

Asabasis for determining Iongterm intermodal terminal needs in the Twin

Cities, study objectives included the following tworelated analyses of

intermodal demand:

-To determine trends in demand levels and characteristics; and

-To prepare forecasts of demand for intermodal freight service.

The study based the assessment of both short and long term intermodal

terminal capacity needs on an analysis of freight movements to and from the

Twin Cities region and forecasts of intermodal demand for a range of

scenarios which recognize various constraints on achieving rail intermodai’s

full market potential. The analysis included a thorough review of the

expected impact on demand (as assessed by area traffic managers) of a set

of factors covering a wide range of supply and demand variables.

In developing scenario forecasts to evaluate terminal capacity needs, the

fundamental issues were to determine which sectors of the economy will be

attracted to rail intermodal service and which markets were strong growth

candidates.

Trends in Twin Cities freight movements were reviewed in detail and 5, 10

and 20 year forecasts developed for alternative intermodal growth scenarios.

Source data included information provided by the railroads and the Minnesota

Department of Revenue, a commercial data base known as TRANSEARCH, a

telephone survey of area traffic managers concerning truckload size shipping

patterns and telephone interviews with a variety of others in the intermodal

business in the Twin Cities. Railroad provided data documented trends in the

less-than-truckload (LTL) segment of users, the largest component of the

domestic intermodal market in which we include United Parcel Service and
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U.S. Postal Service traffic. The survey wasused todevelop data on

characteristics of non-LTL domestic traffic and on international cargo, as most

companies contract out the details to numerous brokers, third parties, logistic

companies, intermodal marketing companies, or in the case of major national

accounts, to major truckload carriers.

Results of the demand analysis are presented in two parts: market research

and intermodai forecast. The value of the market research was to provide a

reality check on the forecast model especially with regard to establishing the

basis of growth given planned improvements in the intermodal system as well

as likely growth markets and reasonable rates of growth.

Market Research

The scope of the study included market research to establish:

1) A solid foundation for developing long term projections of
intermodal freight flows to and from the Twin Cities for a range of
growth environments (low, medium and high) and

2) A basis for developing expert opinion on intermodal market factors
on which the MIRTS coordination group could establish a most
reasonable intermodal growth scenario.

The MIRTS forecast, presented at the conclusion of this chapter, established

the demand level used to set parameters for a prospective multi-user

intermodal terminal.

The market research is presented in two parts describing the methodology

and summarizing key results, respectively. Additional materials developed for

this part of the study are included as appendices.

Survev Methodolocw. A telephone survey of traffic managers was

conducted as part of the study to collect data on the characteristics,

preferences and opinions of freight managers using intermodal terminals in
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the Twin Cities area. A survey instrument was developed so that the

following topics would be addressed by each respondent:

-Nature of business, company and goods movement,
-Location of freight facilities,
-Specifics of moving major commodities,
-Specifics of using intermodal including equipment, terminals and routes,
-Factors affecting use of intermodal, and
-Near and mid-term outlook for the company.

A complete copy of the instrument is included as Appendix B.

The sample of area traffic managers to be contacted was developed

beginning with an overview of the structure of industries of potential

intermodal users. Dun & Bradstreet statistics on numbers of companies by

SIC code and number of employees located within the six county area of the

Metropolitan Council and as well as numbers of companies outside the zone

but within the service area of Twin Cities intermodal facilities were reviewed

to develop that structure. Individual companies were identified as potential

subjects using three sources: the Maior ComDanv Book published by the

Greater Minneapolis Chamber of Commerce, The MinneaDo[is-St. Paul Job

Bank - 1994, and the 1994 edition of The Official Directorv of Industrial and

Commercial Traffic Executives (known as the Bluebook). A target list of

companies was developed to provide a representative sample based on type

of business, size and location. Companies in over 60 lines of business were

included in the survey sample. Key traffic managers to be surveyed were

identified using the Blue Book and with assistance of the railroads. In some

cases, selected companies were asked to provide the appropriate traffic

manager.

More than 80 Twin City region companies were contacted by N.K. Friedrichs

& Associates, Inc. (NKF) and invited to complete a 30 to 45 minute telephone

interview concerning freight movement characteristics and opinions on rail

freight intermodal services. 55 companies covering a wide range of industries

and sizes completed interviews. Responses were tabulated by NKF and
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compiled in a two volume Technical Appendix consisting of data tables

tabulating all but responses to open ended questions. These volumes were

provided to the study sponsors and are incorporated in this report by

reference only. A selected summary of the insights developed follows with a

more detailed description of responses to specific questions presented in

Appendix C.

Summarv of Survev Res90nses. 55 companies covering a wide range of

industries and sizes completed interviews. Three in five survey participants

reported using rail intermodal. One third of the users (one in five of the

respondents) used intermodal for both inbound and outbound freight and

two-thirds used intermodal only in one direction. It should be noted that

these results cannot be expanded to the universe of study region companies

as the survey design was not based on a random sample but a representative

sample of known or likely intermodal users.

Overview of Res~ondents. The super majority of firms surveyed were

manufacturers (75 percent). Among retailers, warehousing and distributing

companies 80 to 90 percent of the firms surveyed used rail intermodal

services. Proportions of users and non-users are not significantly different for

manufacturing firms or wholesalers from proportions in the total sample.

As company size increased, so did the proportion of intermodal users. For

companies with at least 500 employees, more than two of three respondents

used intermodai. For companies with 1,000 or more employees, more than

four out of five used intermodal. Only one of 12 companies with at least

2,000 employees did not use intermodai.

Almost three of five truckload freight handling locations of respondents are in

the metro area. Among intermodal users, 37 sites were in the Twin Cities

Metropolitan Area and 33 were outside (many respondents handled
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intermodai freight at more than one location). Among all users, the average

distance (unweighed by volume) cited was 45 miles to Shoreham and 47

miles to Midway Hub with a maximum of 235 miles.

Transportation Characteristics. Respondents moved literally hundreds

of different products and commodities. Goods moved via rail intermodal

covered a wide range of items. The value of goods moved inbound to the

Twin Cities was higher for rail intermodal users than for non-users. About

two in three users reported that their inbound goods were average or high

value. Only three of ten non-users reported similar values. With outbound

freight, the reverse applied. Non-users had a relatively higher share of high

value shipments (three of five) than intermodal users (one in five).

Weekly volume of respondents averaged about 215 total truckload size

shipments a week and ranged up to a maximum of 1,700 shipments.

Respondents divided almost evenly based on volume using 65 total loads a

week as the dividing line. Among companies with over 65 loads a week, 19

of 25 used rail intermodal services while only 11 of 2S companies with

smaller volumes used intermodal. Use of intermodal ranged as high as 238

intermodal units a week.

Intermodal Terminals. Total Twin Cities intermodal demand accounted

for by respondents averaged 823 units a week (335 trailers and 488

containers). This represents an estimated one quarter of the Twin Cities

volume truckload size segment, that is exclusive of non-truckload size

shipments handled by carriers such as United Parcel Service, U.S. Postal

Service and LTL trucking companies.

Survey respondents included 22 companies using intermodal for inbound

freight. Four out of five of these companies used Midway and three of five



73

used Shoreham. Two of five used both facilities for inbound goods.

Of the 19 respondents using Twin Cities intermodal terminals for outbound

freight, about nine of ten used Midway and six of ten used Shoreham.

Almost one of every two companies used both terminals for outbound

intermodal movements.

Flow Patterns. Truckload size shipments moved between the Twin

Cities and an extensive network of origins and destinations, both domestic

and international. Survey respondents reported having major suppliers or

customers in 40 states with 33 a major source of inbound freight and 37

states major destinations for outbound products. Illinois was the trading

partner cited most frequently. California, Minnesota and Wisconsin were

cited almost as frequently and by the same number of respondents. lowa,

the major northeastern states and Texas were cited by at least half the

respondents. Illinois was the origin most frequently cited and California the

most frequently cited destination.

Rail intermodal is essential to the movement of international cargo. One in

three intermodal users imported compared with only one in ten non-users of

intermodal. Over 40 percent of rail intermodal users exported, more than

double the rate for non-users.

Service Recwirements. Three in four companies responded that freight

was received daily with the proportion of users in this category greater than

non-users. Four in five companies reported daily shipments, 91 percent of

the users and 61 percent of the non-users.

Most respondents (82 percent) indicated that goods needed to be on-time or

moved consistently or reliably. With regard to both inbound and outbound

flows, intermodal users were almost evenly divided between these categories
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with reliability being selected slightly more frequently than timeliness.

Non-users required goods to be on-time more frequently than they required

arrivals to be reliable.

Half of all inbound users of intermodal reported the service was more

expensive than truck with all but one indicating somewhat more expensive

(as opposed to much more). About one in five indicated the costs were

about the same and one in five inbound user said intermodal costs were

somewhat less expensive than truck. More than three in five outbound users

of rail intermodal said the service was more expensive than truck with a slight

majority reporting a somewhat more expensive service. In another part of the

survey, respondents showed their sensitivity to the question of cost, as 72

percent indicated that a reduction in the relative cost of rail would increase

intermodal use.

Intermodal Usaqe Factors. Respondents were asked whether various

improvements might increase their companies use of rail intermodal service in

the Twin Cities area. Improvements (19 in all) addressed the following six

sets of factors:

-Rail Iinehaul service,
-Rail intermodal terminal service and capacity,
-Drayage service,
-Supply of intermodal equipment,
-Electronic services, and
-costs.

Improvement in rail Iinehaul service was the factor cited most frequently by

respondents. This occurred in each sub-population (users, non-users and

users by direction of use), whether counts were unweighed or weighted by

total or intermodal volumes.

With regard to specific improvements, users and non-users responded

somewhat differently with only two common elements among the top five

choices of each group, perhaps reflecting differences between experience and
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perception. The top five improvements desired by users (in descending order)

were reduced rail transit time, reduced intermediate terminal time at Chicago,

improved availability of trailers and containers, improved reliability of rail, and

reduction in the relative cost of rail. Non-users rated improved reliability

highest, reflecting a long standing image problem of railroad service,

notwithstanding that transit time was rated more important than reliability

non-users. Other top choices for non-users were rail and drayage transit

times and terminal times at the destination and in the Twin Cities.

by

In addition to evaluating hypothetical improvements, respondents were asked

directly if certain specific changes would lead to increased intermodal use.

Additional terminal capacity in the Twin Cities area would mean increased

intermodal use by half the users and one third of non-users. Also, almost two

of five non-users indicated they would use intermodal if their business

situation improved and shipping volume increased.

Survey participants responded strongly when asked an open ended question

inviting a full expression of their opinions on rail intermodal service.

Important issues noted covered a very wide range including size of the

terminal hubs, the ability of the railroads to expand terminal capacity, special

equipment needs, the system of supplying chassis, trailers and containers,

transit time, consistency and reliability of service, moving freight through

Chicago, product damage, collecting for damage and packaging costs to

prevent damage, condition and availability of equipment (especially trailers),

terms of payment, level of rates, manpower at terminals, and handling of

perishables.

Almost 40 percent of intermodal users reported that volume had increased in

1994, about one third experienced no change and over one quarter had

intermodal volume decline. More than half of users with increased volume

attributed it to growth in demand. A few increased rail intermodal because of

supply problems with trucking service. One respondent (the largest user

located outside the metropolitan area) attributed increased use of rail
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intermodal to improvement in rail service reliability as well as more reliable

drayage service.

Business Outlook. Both users and non-users are optimistic about future

business prospects with 93 percent forecasting short term growth. The

average increase expected in the next two years was almost 9 percent with

a number of increases offered in the range of 20 to 30 percent.

Over a five year horizo~, both users and non-users remained bullish, but users

were slightly more optimistic in this case than non-users. Together 94

percent expected some growth, with an average of over 7 percent projected

over the three to five year range. When the expected growth rates of

intermodal users are applied to their 1994 intermodal volume, intermodal

volume for these users would increase 33 percent over five years.

Growth Markets. Major U.S. markets where growth is expected (in

descending order) are in the Midwest, northeast, and west coast areas. Only

four fi~ms, of which two were high volume firms, mentioned growth in

international markets. Sources of inbound commodities to accommodate

expected growth (in descending order) are the northeast, southeast, Midwest

and west coast. Large volume firms expected the latter two areas to be the

major sources of commodities. International sources of supply were

mentioned as growth areas by three firms, none of which were high volume

firms.

When firm size based on intermodal freight volume is taken into account,

California, Washington, and the northeastern states are expected to be the

main sources of commodities to meet product market growth. The region

expected to exhibit most growth for outbound shipments was local

(Wisconsin, Minnesota, South Dakota) followed by the southwest (Arizona

and Nevada). The significance of international markets also increased among

large intermodal users with Japan, Canada, and Mexico the main partners

cited when responses are weighted by volume.
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Other Interviews. Inputs on the characteristics of intermodal movements

in the Twin Cities were solicited from about a dozen service companies and

operators in the business. A summary of views, which tended to be critical

of intermodal service, is as follows:

Railroads are very volume oriented, less customer focused and have
difficulty responding to the intermodal marketplace because of their
size.

From the perspective of this segment of the intermodal business,
railroads need to focus on improving service and reducing cost.
Improving service will require offering reiiabile service consistently
throughout the year through demand peaks and valleys. Long term
growth requires railroads to become more entrepreneurial and
responsive to the market.

LTL truckers supplement highway trips with inbound rail as more LTL
freight goes into the Twin cities than comes out. From a truckers
persecutive, this operational advantage of intermodal is offset by several
negative factors including loss of control by the trucker and increased
exposure to delay as a derailment will tie up more than one load.

-Intermodal marketing companies (IMCS) must monitor intermdal
operations in order to insure railroads deliver necessary service. IMCS
promise customers 90% service and the railroads supply 70?40 levels.
Experiences include inconsistent train schedules and poor
communications.

IMCS use railroad trailers to move business over the highway between
both Chicago and Kansas City and the Twin Cities under certain market
conditions.

Railroad terms of payment will tend to impede participation of smaller
retail IMCS in intermodal business.

[t certainly would seem that there is a rationalization taking place in the
IMC business and that big, proactive, innovative players which evolve
as diversified transportation service companies will win out. Such
companies would invest in equipment to be competitive and spread the
risk among their lines of business. Survivors will enjoy an unlimited
future in intermodal and be able to handle almost any commodity.
Large asset based intermodal companies are expected to be able to
work more effectively with railroads in meeting service needs.
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Intermodal Forecast

The process of developing an intermodal forecast for terminal planning

consisted of the following:

- Reviewing historical data including market research on freight flow
characteristics,

- Evaluating a commercial model of those flows (TRANSEACH) and
adjusting flow estimates as appropriate,

- Evaluating intermodal growth environment factors relevant to
developing the following three forecast scenarios in the light of national
trends and regional market research:

-Low growth assuming status quo and no economic growth,
-Medium growth assuming elimination of regional barriers, and
-High growth assuming elimination of external system barriers.

- Quantifying a long term trend in Twin Cities intermodal demand given
assumptions about factors relevant to each scenario, and

- Synthesizing scenario based trends, market research and expert opinion
to determine the MIRTS coordination group’s consensus on a most
reasonable intermodal demand projection for facility needs planning.

A summary of method and findings at each step of the process follows.

TRANSEARCH Data Base. Freight flow data was purchased from a

vendor, Reebie Associates, Inc., which uses the TRANSEARCH model for

documenting freight flows and relies on the WEFA Group’s Series 480

national economic forecast for estimates of 5 and 10 year freight flow

forecasts.

TRANSEARCH data for the Minneapolis-St. Paul Business Economic Area

(BEA) were evaluated for 1988, 1990, 1992, 1997 and 2002, including the

following reports :
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1.

2.

3.

Market Profile Re~ort , an overview of freight demand for the Twin
Cities BEA in terms of total annual tonnage by mode of
transportation (including intermodal) for inbound and outbound
freight by commodity,

Market Commoditv ReDort for freight-all-kind (the primary code for
intermodal cargo), a breakdown of tonnage moved between the
Twin Cities and 180 other BEAs by rail intermodal, and

Traffic Lane Flow ReDort for 28 major trading partners, a
breakdown of all commodities moving between the Twin Cities
BEA and a given BEA, including annual tonnage by mode of
transportation.

Modal share and modal shift assumptions inherent in the Reebie computer

model were calculated and reviewed with the coordinating group. In addition,

WEFA growth rates inherent in the Reebie model were calculated and

compared with those inherent in the Minnesota Department of Revenue

(MDR) control forecasts (MNFS-53) derived from the REMI model. The

Reebie/WEFA 10 year forecast was extrapolated to a 20 year forecast using

the MDR results and trends in modal shares developed in consultation with

the coordinating group.

It is clear that there are limitations to using a 1992 flow model (the latest

available) given the continued surge in intermodal business in the rail industry.

As seen above, Twin Cities intermodal volume experienced sharp growth after

1992 of over 9 percent. Also, the TRANSEARCH forecast from the 1992

base is deficient in that it does not account for the recent four year National

Master Freight Agreement with the Teamsters union whereby LTL carriers

may expand use of rail intermodal from 10 to 25 percent of total company

traffic.

Indeed, the national LTL carriers are already implementing the agreement and

restructuring their systems to take advantage of rail intermodai services.

Thus, it is likely that the growth of freight moved LTL over the highway to

and from the Twin Cities is not likely to experience the growth rate forecast

by TRANSEARCH as business handled by LTL carriers will increasingly move



80

to and from the Twin Cities on rail intermodal rather than by highway.

Current Twin cities rail intermodal volume moving in the accounts of LTL

carriers is estimated to be about 10,000 loads on an annual basis. If this is

indeed about 10 percent of the LTL business and an increase to 25 percent

would be the equivalent of an additional 15,000 intermodal loads to and from

the Twin Cities.

Despite its limitations, the TRANSEARCH model served a useful purpose in

the study of providing a consistent base for evaluating various planning and

growth factors. It also allowed analysis of the competitive base in major

intermodal corridors which was a useful framework for evaluating forecast

scenarios.

Trends In Total Intermodal Traffic. According to the TRANSEARCH

model forecast, the average annual growth rate for Twin Cities freight

tonnage by all seven modes of transportation for the forecast period

1992-2002 is 4.3 percent for inbound and 4.4 for outbound flows. Rail

intermodal’s projected growth rates are 3.8 percent inbound to the Twin

Cities and 5.6 percent outbound.

Among intermodally competitive modes, the truck sector (truckload, LTL and

private trucking) is projected to grow 4.3 percent a year for inbound and 5.3

percent for outbound. Thus, the Reebie model projects a slightly superior rate

for outbound intermodal compared with truck and an inferior rate for inbound

traffic over the decade. Inbound all three truck segments outperform rail

intermodal in the Reebie model but outbound rail is outperformed only by the

relatively small LTL sector. According to the TRANSEARCH database, LTL is

only four percent of total truck volume and about three-fifths the size of

intermodal in tonnage moved to and from the Twin Cities. TRANSEARCH

forecasts a reduction of that gap to about 10 percent by 2002, a trend likely

to be offset by the 1994 labor agreement.
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Trends In Intermodal Traffic Lanes. If the analysis focuses on the more

relevant set of traffic lanes with intermodal service, growth rates for truck

freight are slightly above the rates for all lanes because of a projected sharp

growth (9 percent) in private trucking in certain lanes. Appendix D

documents TRANSEARCH estimates of tonnage originated in the Twin Cities

moved to about two dozen BEAs. Appendix E presents TRANSEARCH

estimates of tonnage delivered to the Twin Cities from about two dozen

BEAs.

Inbound Lanes. The largest markets in terms of tonnage inbound

to the Twin Cities are Chicago (BEA 83) for intermodal and truckload freight,

New York City (BEA 12) for LTL and Kansas City (BEA 105) for private truck

freight.

According to TRANSEARCH (based on the ICC Carload Waybill Sample),

intermodal freight inbound to the Twin Cities is concentrated in a small

number of markets. The top five intermodal origins account for 80 percent of

total tonnage and the next ten lanes generate an additional ten percent so

that 90 percent of the volume is generated by 15 origins. However, the

practice of rebilling intermodal freight and using a rubber interchange at

Chicago eliminates the ability to sample true origin to destination intermodal

flows and, consequently, distorts the true pattern of intermodal flows.

All three truck sectors are forecast to grow over the period 1992-2002 at

average rates for inbound freight in all intermodal lanes with only two

exceptions. Double digit growth over the ten year period is forecast for LTL

shipments to Jacksonville and private truck moves to Philadelphia.

TRANSEARCH does not project significant growth in any inbound intermodal

lane with only two lanes (Mobile and New Orleans) forecast to grow more

than six percent. Four of the top five Twin Cities inbound intermodal lanes

(Chicago, Los Angeles, Kansas City and Portland) are forecast to grow at

below average rates over the 1992-2002 period. Only Seattle (third largest

inbound lane) is forecast to experience above average growth and this at only



5.2 percent. It is noteworthy that the rankings of Twin cities intermodal

markets did not change as between 1992, 1997 and 2002 tonnages,

indicating the static nature of the TRANSEARCH model.

As for intermodal’s share of traffic lane tonnage, in general, it appears that as

the traffic lane length of haul increases intermodal’s market share increases

and has larger variance. According to TRANSEARCH, Los Angeles and

Seattle each had 70 percent of the inbound Twin Cities tonnage. New

Orleans and Portland are other inbound traffic lanes where intermodal has a

significant market share (33 and 27 percent respectively). Chicago is an

apparent exception to the distance-share theory as intermodal has a 32

percent share of traffic in this short haul market. Part of the explanation

seems to be the fact that Chicago is not the true origin (or destination) of a

significant portion of the traffic rebilled over Chicago by the railroads. This is

a significant data limitation which merited adjustment to model estimates.

The TRANSEARCH model generally did not forecast any significant change in

shares from the base year (1 992). For inbound intermodal freight, the top

two inbound lanes (Chicago and Los Angeles) are forecast to have

intermodal’s market shares decrease by one percentage point between 1992

and 1997. Among the major lanes only Seattle is projected to experience an

increase in intermodal’s share of the market and that by a modest one

percentage point over the same period.

Outbound Lanes. Outbound intermodal moves from the Twin

Cities are not as concentrated as inbound flows as the top dozen destinations

generate 80 percent of total TRANSEARCH tonnage. Over 25 lanes must be

aggregated to reach the 90 percent level for outbound intermodal moves.

As for outbound lane ranks, as was the case for inbound freight, Chicago is

the leading destination for intermodal and truckload freight and New York City

for LTL. Milwaukee is the leading destination for private truck moves and

Kansas City, the leading origin for this inbound mode, is only the fourteenth
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largest outbound private truck lane.

Some outbound freight lanes with intermodal traffic experience above average

truck growth over the forecast period. For the truckload sector only

outbound Duluth and Milwaukee volumes are projected by TRANSEARCH to

grow at double digit rates. No LTL outbound lane with intermodal

competition reaches the seven percent level. Six private truck lanes with

intermodal competition (Seattle, Portland, Duluth, Milwaukee and New York

City) achieve double digit growth in outbound intermodal lanes.

The TRANSEARCH forecast of outbound intermodal market shares for the ten

year period provides for small (one percentage point) increases for the top

three outbound lanes (Chicago, Seattle and Portland) as well as for five other

smaller markets. Only one small outbound market (Detroit) is projected to

lose market share (one point) over the ten year period. With outbound

intermodal traffic, the TRANSEARCH data do not show the strong relationship

between market share and length of haul noted above for inbound markets.

Summarv of TRANSEARCH Forecasts. To summarize the analysis of

traffic lane forecasts for the Twin Cities provided by the TRANSEARCH

model, generally, truck freight is projected to grow at moderate rates in

intermodal freight lanes. Market shares for intermodal freight are projected to

change only slightly over the ten year forecast period.

Summarv of REMI Forecasts. REMI model forecasts were used as a cross

check against the TRANSEARCH model and as a basis for forecasting beyond

2002. REMI projections for a variety of relevant variables are at slower

growth rates than are incorporated in the TRANSEARCH model. Projected

trends in population, employment and output are discussed below.
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According to the REMI model, the population of Minnesota is expected to

grow at an average annual growth rate of 1.6 percent between 1992 and

1995. Population growth will be slower in subsequent decades: an average

annual rate of 0.9 percent for 1995-2005 and, for 2005-2035, 0.8 percent

annual growth.

Employment is projected to grow at an average annual increase of 1.9

percent between 1992 and 1995. This growth rate will fall to 1.6 and 0.5

percent for 1995-2005 and 2005-2035, respectively. Employment in

manufacturing is predicted to grow at a low annual rate of 0.3 percent

between 1992-1995 and become increasingly negative over the forecast

period with an average annual rate of -0.2 percent for the medium-run

(1995-2005) and -0.9 percent for the long-run (2005-2035) forecast. In the

non manufacturing sector a positive but decreasing growth rate is expected

(3 percent for 1992-1995, 2 percent for 1995-2005, 1 percent for

2005-2035). The farm sector on the other hand will experience negative

growth rates in employment for all forecast periods. The decline in this

sector will decrease in the long-run. The REM I model assumes a natural rate

of unemployment of 5 to 6 percent for all forecasts which drive these

employment rates.

Output of local industries is expected to increase at a steadily decreasing

rate. The average annual growth rates are predicted at 3.2 percent, 2.6

percent and 1.8 percent for the short to the long-run. The growth in imports

and exports will follow this general pattern of output growth.

Regional imports and exports grow at positive rates with higher growth rates

in the 1992-1995 period. Overall these rates are low to moderate for all

forecast periods, with a high of 5.6 percent for durable imports in

1992-1995, and tend to fall in the long-run.

For the forecast period, real per capita disposable income is expected to grow

at an annual rate of 0.5 percent in the short-run, 1.5 percent in the
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medium-run and 0.6 percent in 2005-2035.

Comc)arison of REMI and TRANSEARCH Forecasts. Generally, the REMI

results track the TRANSEARCH estimates. REMI model variables that best

follow the general trend of the TRANSEARCH data are: wholesale and retail

employment generated by regional exports, imports for local use (all

categories), exports from the region, especially durables and retail, selected

employment in rail and, to a lesser extent motor vehicles and material moving,

and finally output of the local trucking industry.

For the REMI model growth rates for 1992-2002 for non-employment

variables are 2 to 4 percent for imports and exports and 2 to 5 percent for

local output. For this period the rates for intercity, outbound and inbound

freight from the TRANSEARCH model are: 3 to 6 percent for rail (including

intermodal), 4 to 6 percent for truck, and 3 to 6 percent for air and water.

For 2002-2035, the REMI model growth rate forecasts for imports are in

general slightly lower than REMI forecasts for 1997-2002 (except for

Agri/For/Fish services). For exports and local output, the long-run forecasts

are, for the most part, no more than 1 percent lower than medium-run

forecasts as well. This suggests some but not a significant attenuation in

growth assumptions after 2002.

To summarize, projections of the REMI model for our chosen variables follow

the general trends of the TRANSEARCH data suggesting that the economic

bases for study projections are consistent. Long-run REMI forecasts for

imports, exports and local transportation output for the 2035 horizon are for

the most part no more than 1 percent lower than their 1997-2002 forecasts

which indicates a reasonable approach to developing forecasts beyond 2002,

the TRANSEARCH horizon. h should be noted that growth rates discussed

above represent a floor for intermodal potential given that the competitive

process involves diversion of traffic now moving on highways to rail.
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Adjustments To TRANSEARCH. Several adjustments to the TRANSEARCH

model results were made as part of the forecast process. A portion of

intermodal traffic reported as originating or terminating in Chicago were

assumed to move beyond Chicago by rail intermodal and was allocated

among major traffic lanes and regions. Impacts of the 1994 Master Freight

Agreement whereby LTL carriers were able to increase use of rail intermodal

were accounted for in the forecast. Canadian traffic flows were added to the

market data base. Each of these adjustments is discussed below. In

addition, small adjustments were made in several regional traffic lanes when

data provided by the railroads indicated a significant difference with the

TRANSEARCH model estimate.

Chicaao Throuah Traffic. A significant volume of intermodal traffic

moving into Chicago is moved out of Chicago by a second railroad. Industry

pricing and accounting practices do not record these transactions as a single

movement. Consequently, the true origins and destinations of a significant

portion of Twin Cities intermodal business is unknown.

The MtRTS forecasting methodology requires estimating the missing traffic in

order to more clearly understand market shares in major intermodal corridors.

The FRA-MARAD Double Stack Study reported (page 72) that preliminary

research indicated the volume of such “rubber-tired” interchanges was as

much as 40 percent of the trailer traffic. Applying that estimate to

TRANSEARCH estimates of Twin Cities traffic results in the following market

shares for rail intermodal by corridor:

Inbound Outbound

California 73% 13%
Texas 22
Northeast 1:
Southeast 10 ;1
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LTL Traffic. Short term forecasts were adjusted to account for the

impact of implementing the benefits of the National Master Freight Agreement

whereby LTL carriers may increase intermodal loads from 10 to 28 percent of

their total business. Based on the TRANSEARCH database, it is estimated

that LTL carriers handle about 2,000,000 tons of freight to and from the Twin

Cities. The LTL impact is estimated to have a maximum potential of 13,000

to 14,000 lifts a year with most of those assumed to be routed through

Midway. This additional business is assumed to be phased in at a rate

comparable to the recent growth trend.

The LTL increase represents a significant portion of TRANSEARCH model LTL

tonnage (which does not include any UPS highway movements) in each long

haul corridor. Inbound diverted LTL flows ranged from 50 to 60 percent of

projected 1997 Reebie LTL tonnage and about 70 percent in outbound long

haul corridors.

Canadian Traffic. TRANSEARCH includes no Canadian flows

which; given the linkage with the Port of Montreal established by CPRS, is a

significant traffic lane for Twin Cities intermodal flows. To supplement this

deficiency with public information, the analysis relied on intermodal and truck

flows between eastern Canada and northeast locations served by CPRS and

(unspecified) points beyond Chicago. These data are published in a report

prepared for the City of Detroit entitled Detroit River Tunnel Traffic Diversion

Analvsis, dated November, 1993.

The Detroit study developed market dimensions used to estimate flows in a

Twin Cities - Montreal corridor forecast discussed below. The two Canadian

railroads were reported as handling about 200,000 intermodal units beyond

Chicago in 1991 in these lanes. Just under half the volume was to and from

eastern Canada. In addition, the report identified about 285,000 truckloads

as having moved between eastern Canada and the area beyond Chicago.
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MIRTS Forecast Scenarios. The study developed a forecast of future

intermodal demand based on low, medium and high intermodal growth

environments (scenarios) based on factors and assumptions summarized in

Table 7. The low growth scenario is based on the status quo. The medium

growth scenario assumes conditions internal to the region change while

system factors external to the Twin Cities region are unchanged. It is

assumed that improvements in external factors would stimulate an intermodal

growth environment referred to as the high growth scenario. After reviewing

the results of forecasts based on the three environments MIRTS developed a

consensus of the coordination group as to the most reasonable growth

scenario for Twin Cities intermodal demand.

Successive growth scenarios assume barriers are eliminated or significantly

reduced which serve to enhance the competitiveness of intermodal service

thereby stimulating demand. These include improvements in terminal

capacity as previously discussed as well as improvements in regional drayage

service (not evaluated in the study) in the medium growth scenario.

There-are a wide range of external constraints to intermodal growth in the

Twin Cities (and in other areas) considered in the high growth scenario with

the following types of impacts:

Equipment shortages and imbalances involve power, wells and flat cars,
and trailers and containers. These elements mean some intermodal
service is discontinued to allow a railroad to balance equipment; e.g.,
BN’s withdrawal from the Texas market in 1994. Shortages of wells
means some intermodal services discontinued as above or supply on
specific trains reduced in which case loads are lost or delayed.

Intermodal traffic bottlenecks at major gateways such as Chicago’s
infrastructure mean carriers build delays into their schedules and the
issue is considered at the time of mode choice.

Standards for equipment would reduce the plethora of sizes and types
of equipment and possibly improve supply conditions.

Operational procedures constrain railroad intermodal schedules These
include everything except system infrastructure (hubs and connecting
lines as well as an area’s local infrastructure including locomotive and
car facilities and lines between those facilities and yards and the
intermodal terminal). Operational procedures establish which trains are
run and when, what is carried on each train, how the units are blocked
etc.
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MIRTS COORDINATION

Table 7

GROUP FORECAST SCENARIOS

Major external and internal constraints to the region effecting the rate
of growth are removed or significantly reduced.

External:
-Equipment shortages,
-Intermodal traffic bottlenecks at major gateways,
-Lack of uniform standards for equipment,
-Delays to implement electronic shipment management systems
-Delays to improve other operational procedures, and
-Absence of rail/trucking strategic service alliances.

Internal:
-Terminal capacity and
-Drayage service.

MEDIUM INTERMODAL GROWTH ENVIRONMENT

The constraints to growth, internal to the region, are removed or
significantly reduced. Those constraints, external to the region, remain.

LOW INTERMODAL GROWTH ENVIRONMENT

An extended period with no increase in economic activity beyond
current levels as experienced during the 1990-1993 period, and
intermodal constraints internal and external to the region remain in
place.
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Rail/trucking strategic service alliances are a significant part of recent
industry growth spurts.

The presence of constraints indicates lack of sufficient capital or inadequate

return on necessary investments to attract capital to capacity expansion

projects. It may be a characteristic of intermodal that fierce truck competition

will always set a price ceiling naturally limiting return on investment in rail

intermodal capacity. That is to say that some external constraints may be

permanent.

Based on cycles in the industry it would not be unreasonable to expect that at

some point in the growth of the system that railroads might begin to limit

investment if not withdraw from certain markets or traffic lanes. A lot

depends on the level of truck competition. In the long haul markets, if the

driver shortage stabilizes or improves price pressure on railroads will continue

possibly limiting elimination of barriers.

Notwithstanding lower than average profit margins on intermodal business,

railroads have funded intermodal projects because of strong demand and

spectacular growth. The railroad’s have had good financial experiences in

recent years, albeit seriously set back by the floods of 1993, which have

provided a strong cash basis for capital projects. However, the impact of

planned mergers on intermodal capital projects introduces another element of

uncertainty.

Summarv Of Market Forecast. Using an adjustment approach described

above based on Reebie Associates’ TRANSEARCH database, the total volume

of boxable freight moved to and from the Twin Cities area in intermodal

market amounted to almost 14,800,000 tons in 1992. For purposes of

evaluating intermodal terminal needs in the Twin Cities, volume estimates

over a 20 year planning period were developed for three growth scenarios. A

Low Intermodal Growth Scenario assumes restrained economic activity

averaging 1.4 percent a year. A Medium Intermodal Growth Scenario

assumes double that rate which is more in line with the REM I model results
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for relevant sectors used by the Minnesota Department of Revenue. A High

Intermodal Growth Scenario assumes double the medium rate for the first

decade which is the rate used in TRANSEARCH and for the second decade

falls back to the lower REMI based rate used in the medium growth scenario.

Using these growth rates, forecasts of the total boxable freight market for the

Twin Cities in which intermodal competes are as follows:

TWIN CITIES BOXABLE FREIGHT MARKET FORECASTS
(THOUSANDS OF TOhJs)

1992 2002 2012

Low Growth 14,800 16,900 19,200
Medium Growth 14,800 18,900 24,300
High Growth 14,800 23,100 29,700

A forecast of rail intermodal tonnage was developed by applying the growth

environment assumptions discussed above. it was assumed that lead time

required to implement local environmental improvements would extend to

1997 the time when intermodal’s market share would improve in the medium

growth- scenario. Similarly, significant improvements in external factors were

assumed not to come into play until 2002. The net effect is that rail market

shares are expected to show only modest improvement until the second

decade of the planning period.

The freight flow analysis and forecast revolved around growth opportunities

in six long haul intermodal corridors serving Twin Cities markets (listed in

order of estimated current intermodal tonnage): Northwest, California,

Northeast, Southeast, Montreal and Texas. The short haul Twin Cities

intermodal market, which includes Chicago, St. Louis and Kansas City and

accounts for over a quarter of all Twin Cities intermodai traffic, was evaluated

separately.

All BEAs within 600 miles of the Twin Cities are considered to be short haul

intermodal markets and not part of any corridor. The short haul market is one

with the most potential for the introduction of new technologies in the Twin

Cities such as Roadrailer and Iron Highway. The nature of businesses which
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have been attracted to Roadrailer (such as paper companies) suggests that

the Twin Cities is not a leading market for that technology. In theory, the

potential for Iron Highwayto link Chicago with its neighboring short haul

industrial centers is great. However, for purposes of this study itis assumed

that neither the technology nor the market will be developed in a sufficiently

timely manner to affect the intermodal markets under consideration here.

Details of projected market dimensions and rail intermodal volume forecasts at

the corridor level are presented in Appendix F. A summary of the

characteristics of long haul intermodal markets is presented in Appendix G.

The forecast of total intermodal tonnage for the three scenarios is as follows:

TWIN CITIES INTERMODAL TONNAGE FORECAST
(THOUSANDS OF TONS)

1992 2002 2012

Low Growth 3,500 4,200 4,500
Medium Growth 3,500 4,600 6,100
High Growth 3,500 5,600 10,100

Tonnage forecasts were converted to estimates of intermodal unit loads

handled at rates of 15 and 20 tons per load depending on the railroad and

direction of flow. This was intended to account for the relative mix of

domestic and international traffic. Loads were similarly converted to terminal

lifts using a factor of about 0.8 loads per lift. These coefficients were

developed by calibrating available tonnage and lift data for the study

terminals.

Using the above factors, the forecast of intermodal demand in the Twin Cities

in terms of annual lifts is as follows:

TWIN CITIES INTERMODAL LIFT FORECAST

1992 2002 2012

Low Growth 192,000 302,000 323,000
Medium Growth 192,000 334,000 440,000
High Growth 192,000 404,000 772,000
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Figure Eight illustrates the forecasts of demand for intermodal terminal lifts in

the Twin Cities for the three scenarios in the context of historical demand

beginning in 1988. A brief synopsis of each scenarios follows.

Low lntermodal Growth Environment. In this scenario, it is assumed

that economic activity is restrained and is comparable to experience in the

Twin Cities in the early 1990s. During that period intermodal experienced

about a 6 percent decline before beginning a strong surge up to the present.

The analysis has assumed that intermodal volume growth from this source

would be limited to less than one percent a year (equivalent to about 2,000

lifts).

In addition to that type of growth, This scenario provides for annual increases

between 1995 and 1997 of 25,000 to 30,000 lifts to reflect implementation

of the LTL agreement and subsequent average annual increases of about

2,000 lifts a year. Total Twin City lifts would increase from about 230,000 in

1994 to about 300,000 by the end of decade and experience a modest

increas-e of about 20,000 additional lifts in the following decade.

Medium Intermodal Growth Environment. This scenario is not restricted

by design to any economic assumptions but limits growth by assuming that

no major rail intermodal system improvements outside the Twin Cities are

implemented. Constraints to intermodal growth inside the region are assumed

to be eliminated over the next three to five years. Growth rates derived from

the RIMS model averaging about three percent were used to generate medium

growth tonnage.

The medium growth scenario experiences the same increases as the low

growth scenario over the next three years. Beginning in 1998, under this

scenario Twin City lifts increase by an average of 8,000 to 9,000 a year. In

the final decade of the planning period average annual increases in the

number of lifts are in the 10,000 to 11,000 range. Total lifts in the region

exceed 300,000 about 1998 and 400,000 about a decade later in growth

scenario.



94

F
I
G
U
R
E

E
I
G
H
T

00
0

0
000

00
0

0000
r-~

m
w

m
w

~
oIN



95

Hicah Intermodai Growth Environment. Growth assumed in the other

scenarios remains in place and additional growth is stimulated by the

elimination or significant reduction of major limits to growth of intermodal

traffic external to the Twin Cities region in this case.

Reebie market growth rates were used through 2002 and lower RIMS based

rates in the second decade of the planning period. Between 1994 and 1997

growth averages between 27,000 and 28,000 lifts a year. In the last five

years of the first decade increases are in the 18,000 to 19,000 lift range as

the initial phase in of LTL increases is completed. In the second decade of

the planning period when intermodal is expected to make strong increases in

long haul market shares, lifts increase annually by a very strong average of

almost 32,000 a year. This is an even stronger rate of increase than was

experienced in 1994.

Under the high growth scenario total Twin City

and grow by 100,000 lifts every three to five

growth.

lifts exceed 300,000 in 1997

years, which is phenomenal

The distribution of demand among Twin Cities markets shows significant

shifts given this scenario. It is estimated that the short haul market (less than

600 miles) accounts for 46 percent of total boxable freight tonnage. Among

long haul corridors, total demand is greatest in the Northeast corridor (16

percent) followed by the Southeast (10 percent), California (9) and Northwest

(8) corridors. The balance of the freight moves in the Texas and Montreal

corridors in comparable volumes.

MIRTS Consensus. After reviewing the forecasts presented above, the

MIRTS coordination group developed its consensus on a most reasonable

growth scenario. As illustrated in Figure Eight, this scenario tracks the high

rate of growth between 1994 and 2002 and the medium rate of growth

thereafter. Table 8 presents a breakdown of total market and rail intermodal

tonnage by traffic lane for the MIRTS most reasonable scenario. Also shown

are the resulting average annual growth rates for the market in the second

decade of the planning period.
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TABLE 8
MOST REASONABLE GROWTH SCENARIO FORECAST

MARKET DIMENSIONS

THOUSANDS OF TONS
CORRIDORS

INBOUND SHORT HAUL
CALIFORNIA
TEXAS
NORTHEAST
SOUTHEAST
MONTREAL
NORTHWEST
ALL LANES

IUTBOUND SHORT HAUL
CALIFORNIA
TEXAS
NORTHEAST
SOUTHEAST
MONTREAL
NORTHWEST

BOTH FLOWS

1992

3,474
509
618

1,002
953
329
388

7,272

3,468
668
311

1,329
469
585
671

7,502

14,774

2002

4,956
764
997

1,542
1,572

476
566

10,873

5,986
1,014

512
2,042

725
780

1,169
12,228

23,100

2012

5,510
865

1,162
1,763
1,846

532
635

12,313

7,165
1,154

601
2,332

830
848

1,404
14,334

26,647

ANNUAL
GROWTH

1.1%
1.3%
1.5%
1.3%
1.6%
1.1%
1.2%
1.2%

1.8%
1.3%
1.6%
1.3%
1.4%
0.8%
1.9%
1.6%

1.4%

RAIL INTERMODAL VOLUMES

THOUSANDS OF TONS
CORRIDORS

INBOUND SHORT HAUL
CALIFORNIA
TEXAS
NORTHEAST
SOUTHEAST
MONTREAL
NORTHWEST
ALL LANES

)UTBOUND SHORT HAUL
CALIFORNIA
TEXAS
NORTHEAST
SOUTHEAST
MONTREAL
NORTHWEST
ALL LANES

BOTH FLOWS

1994

482
525

96
109
120

28
337

1,696

478
137

88
343
149
253
392

1,840

3,536

1997

553
552
116
155
163
32

364
1,936

612
383
84

329
134
282
562

2,386

4,321

2002

673
596
150
231
236
40
410

2,335

836
791
77

306
109
330
846

3,295

5,630

2012

831
763
202
302
324
49

515
2,987

1,195
1,022

106
399
142
389

1,217
4,470

7,456

I



97

According to the most reasonable scenario, Twin Cities lift demand would

exceed 300,000 in 1997 and reach the 400,000 lift level by 2003. In the

second decade of the planning period lifts would increase at an annual rate in

the 12,000 to 13,000 unit range. Near the end of that period, demand would

reach 500,000 lifts under this scenario.

The long-term (201 2) lift forecast of over 520,000 lifts was used as the basis

for sketching the characteristics of a large multi-user intemodal terminal to

meet the needs of the Twin Cities which are presented in the following

chapter.



Prospective Multi-User Twin Cities

Region Intermodal Terminal
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PROSPECTIVE MULTI-USER
TWIN CITIES REGION INTERMODAL TERMINAL

Intermodal Terminal Needs

Total intermodal terminal demand in the Twin Cities is estimated to be about

250,000 lifts. The theoretical capacity of existing terminals is estimated to

be 230,00 lifts at Midway and 108,000 at Shoreham, a total of about

340,000 lifts. The practical capacity of Midway Hub is roughly between

190,000 and 200,000 lifts and Shoreham’s practical capacity is about

89,000 lifts. The combined practical capacity is in the range of 270,000 to

290,000 lifts. With improvements to both terminals, practical capacity would

increase to about 320,000 lifts.

The results of the Midway Hub capacity analysis are compared with volume

trends based on the MIRTS most reasonable growth scenario in Figure Nine.

Volume trends are presented for two cases: a high demand case wherein BN

maintains its market share and a low demand case where that share is

reduced ten percentage points in anticipation of increased competition for

Twin Cities rail intermodal business. The figure is in two parts: the upper

part shows capacity limits if no improvements are made and the lower part

raises capacity limits 15 percent to reflect terminal improvements. As has

been previously noted, in each case Midway Hub exceeds its practical

capacity within the short term planning horizon illustrated even if

improvements are made.

The analysis of Shoreham indicated no capacity constraint, per se (and hence

no illustration of trends). [n only one hypothetical case, maintaining market

share and not improving Shoreman, might the CPRS facility reach the limit of

its practical capacity. However, as previously noted, operating efficiency

rather than capacity improvement is the main incentive for CPRS investment

at Shoreham.

Facility capacity at the study terminals was found to be most dependent on

track and parking capacity. A review of technological developments failed to

identify factors which might impact these aspects of intermodal terminal
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FIGURE NINE
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capacity in a significant way. Information technological. improvements (such

as, electronic management systems) will improve the efficiency of the

terminal in terms of gate processing and location of intermodal equipment in

the terminal but not affect capacity needs as measured in this study.

Developments in container design have tended to focus on smaller domestic

units (such as, C.H. Robinson’s triple stacking refrigerated unit) which are

expected to service niche markets and not significantly affect terminal

capacity needs. No significant developments in container carrying equipment

were identified which might affect capacity utilization; however, as discussed

above, recommendations for increasing terminal capacity include

consideration of alternative lift machines already available.

The capacity analyses demonstrate that there is a clear need to provide

additional intermodal terminal capacity in the Twin Cities even to meet

projected short term demand. in the long term, the most reasonable growth

scenario projects terminal lift demand to reach 400,000 lifts by 2003 and

500,000 near the end of the planning horizon. The purpose of the following

analysis is to develop the concept of a single regional facility of sufficient size

to meet projected demand that would be used by ail railroads serving the

Twin Cities.

Terminal Characteristics

The railroad industry has a tradition of operating jointly owned facilities and

companies. However, there are only a few intermodal terminals operated by

one railroad with a second railroad as a tenant, usually where the tenant has

a small local presence and a relatively modest amount of intermodal business

to be handled. There are no operations of the scale considered here but a

preliminary study has been completed of the potential for development of a

super terminal to serve up to seven railroads in Detroit.

In planning a facility in the Twin Cities area, it is important to note limitations

of the Sauk Village site expressed by major railroads. Canadian National is

having difficulty attracting tenants to join it in leasing what will be a privately

developed 350 acre facility at Sauk Village, SO miles south of downtown

Chicago. Negative factors include the distance from shippers and its location



101

on a short line railroad which would control access to the facility. The major

attraction of the site was expected to be that it would allow an eastern and

western railroad to transfer intermodal units efficiently eliminating the rubber

tired transfer that, as discussed above, is so pervasive in Chicago.

The principal attractions of a Twin Cities terminal shared by railroads

providing intermodal service to the region would include shared capital

investment, shared operating costs of common functions and increased

demand related to an expected stimulus associated with eliminating internal

barriers to users. Common functions would be in the context of a

condominium operation which would thereby provide railroads with the

capability to maintain individual corporate identify to market its services and

control train schedules. Another attraction of a properly located common site

would be that it would attract co-location by major intermodal users.

Under a condominium arrangement railroads would share certain facility

assets such as entrances, storage tracks, a chassis pool and EDI equipment

to manage the flow of containers. In addition, certain services would be

purchased in common such as for an opera}or, gate management and railcar

switching.

With regard to location it is appropriate to note the guidance of the AREA

Manual For Railwav Ermineerinq which notes as follows:

Factors influencing the facility location and design are accessibility to major
highways and water routes, and capacity and clearance capability of the
serving rail lines. The location studies must consider the equipment type, the
traffic volume, railroad operations, highway traffic patterns and central
location with respect to market area.

The ideal facility topography is relatively level with good cross drainage and
stable foundation material. The site should allow a design that facilitates
through train pick-up and set-out, or termination and origination where
possible. A minimum of switch engine moves should be used to assure the
most economical return.
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The above considerations represent the railroads’ needs. In evaluating

specific sites for a new facility, extensive community needs also will be

evaluated and mitigation actions identified as part of the normal site planning,

review and approval process. Depending on the proximity of a site to the

interstate highway system, there is likely to be a significant increase in truck

traffic on local streets. If not located in a mainline corridor, rail lines

accessing the area likely will experience significant increases in train

movements. Increases in truck and train movements will affect noise and air

quality. [n addition, the size of the intermodal facility and the nature of its

surfaces will increase water runoff in the area which may be expected to be

addressed by storm water management measures during the planning

process.

A new intermodal terminal based on the layout in

schematic (Figure Ten) would cost about $110,000,000

the accompanying

as detailed in Table

9. Actual cost could vary depending upon the specific site. It would include

four long loading tracks totaling 28,200 usable feet as well as four storage

tracks- capable of holding about 40,000 feet of railcars. All parking and

driving surfaces would be paved. This cost also includes $15,000,000 for

600 acres of buffer zone, which could have other commercial uses,

encompassing 1,000 feet in each direction from the 154 acre yard.

The actual facility layout would differ slightly from this conceptual

arrangement in that railroad curved leads would be eased, so two loading

tracks would be longer than the 7,200 feet shown and the two other tracks

would be equivalently shorter that the indicated 6,700 feet. Also, storage

tracks provided in the illustration may be insufficient at design capacities

given the presence of four users. An additional 11,000 feet of storage track

has been included in the capital cost estimate.

Practical track capacity is estimated to be between 540,000 and 560,000

units annually, depending on the rate of use of double stack equipment. In

addition to extensive use of trackside parking, possible through the use of
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TABLE9
NEWINTERMODALFACILITYCAPITALCOST

WTIEWORK
Grading
Fin
Inetausubgrade
Sdltotal

CONSTRUCT
Paving
ComreteCranePad
T-
Turnout-SlowSpeed
Turnout-MediumSpeed
Road/RailCrossing
Rail/Wess Lead
EngineDripPan&marator
LigtttPole
Fenoing
subtotal

STRUCTURES
office Buiig
shop euitding
TrudcCanopy
Slbtotai

lMLJTIES
lnstaU/Relocate

SUBTOTAL

ENGINEERINGANDPM 17 pement
CXWTINGENCIES25 Lwment

CONSTRUCTION SUBTOTAL

IAND

BufferAcres
Subtotat

EQUIPMENT
GantryCranes
HostlerTractors
EquipmentSubtotal

TOTAL

Soutce RLBAestimate.

- unit

3,906,389 CubicYard
O CubicYard

611,454 SquareYatd

611,454 SquareY&
30@0 LinealFoot
75,000 Ttaci(Foot

28-
oEach

2@0 LinealFoot
3 Mile
oEach

201 Eactl
21,430 LinedFoot

lW)O squareFoot
15,000 SquareFoot
37~ SquareFoot

unknown ~ Sum

154 Acra
601 Acre

4 Each
oEach

unit

$4
25
9

21
67

130
45,000
90,000

2000?%
95,000
11,000

19

65
45
20

25,000
25,000

750,000
40,000

Total

$15,625,556
0

5,503,090
21,128,648

12#40,543
2023,400
9,750,000
lS,000

o
880,000

6,000,000

a,m”
407,170

ql,o13

975,000
675,000
750,000

2#o,ooo

3,WO*OO0

$61,899,659

10,5229$2
18,105,650

$90,528251

3,850,143
15,~016
18,872,159

3,000,000
0 contract

3,000,000

$112,400,410
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overhead cranes at the facility, available parking represents a capacity of over

one million unit days. When operating at its practical capacity, it is estimated

that 65 percent of this parking space would be utilized.

Few intermodal yards are either new or this big, so for a benchmark, consider

the new Chicago area Willow Springs Intermodal Terminal opened in 1994 by

The Atchison, Topeka & Santa Fe Railway. This 269 acre facility also has

four loading tracks, but lengths are only 5,075 to 5,500 feet in length and

four storage tracks totaling 20,050 feet in length with main lot parking for

2,000 trailers and additional trackside spaces for another 860. In contrast,

the Twin Cities conceptual plan offers 1,252 trackside and 777 main lot

spaces. Based on track feet the new Santa Fe facility is about two-thirds that

of the conceptual drawing and its cost at $73,000,000 is similarly about

two-thirds of the projected $110,000,000.



Appendix A

Terminal Capacity At Major Hubs
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Carcapacity EstimatedEstimated LiftHachines Actual Actual
ml F18t StackDailyliftAnnua]lift Side-Over- 1987 198s

RR Terminai Acres Feet Cars Cars CapacityCapacityloadersheadTotal Lifts Lifts
........................................................................................................ ............................

Up LA
ATSFLA
SP LA
SP LongBeach/lCTF

Subtotal

UP SeattIe
BN Seattle
8N Seattle

Subtotal

UP Portland
BH Portland
SP Portland

Subtotal

10CM GlobalOne
UP Chicago
GT Chicago
CR Chicago/SLayf
CR Chicago/51st
CR Chicago/47th
CSX Ch/ForestHiII
CSX Ch/BedfordPk
NS Chicago
S00 Bensenvi1le
S00 SchillerPk
ATSFChicago
AUF GaIesburg
EN Chicago/Cicero
EN Chicago/M.Ave

Subtotal

S00 StPaul

GT Detroit
CR Detroit
MS Detroit

Subtotai

120 21,390
I10 34,503
16 1?,670
25822,599
S6496,162

20 11,904
29 11,710
48 10,69S
91 34,317

50 6,300
la 9,951
22 2,325
90 18,576

110 15,624
32 10,416
33 7,161
N/A 17,577
30 6,696
102 11,160
22 18,414
280 42,700
11 11,160
47 24,180
45 1,905
128 27,621
12 93
11 29,016
9 6,138

872 235,E61

56 3,813

7 4,800
10 7)347
N/A 5,952
1? 18,099

230
371
190
241

1,034

128
126
115
369

68
Ior
25
200

168
112
17
189
12
120
198
459
120
260
85
291
1

312
66

2,536

41

52
79
64
195

70
113
58
14
315

39
38
35
113

21
33
8
61

51
14
23
58
22
37
60
140
37
79
26
91
0
95
20
773

13

16
24
20
59

1,870
3,017
1,545
1,916
8,408

1,041
1,025
935

3,000

551
870
203

1,624

1,366
911
626

1,537
S85
976

1,610
3,133
976

2,114
691

2,415
8

2,537
537

20,622

333

420
642
520

1,582

673,2S8
I,085,995
556,110
711,312

3,026,735

374,683
368,828
336,629

1,080,141

190,295
313,211
73,1s0
584,687

491,111
327,848
225,195
553,24]
210,?59
351,265
579,S88

1,343,999
351,265
761,075
?48,813
869,381
2,92?

913,290
193,196

7,423,814

120,016

151,082
231,250
187,341
569,673

9
4
8
21

3

3

~

4
6

2

3
5
3
2

4
4
3
4
2
1

33

3

3
3
1
7

66 220,000
09 395,280
04 142,240
19 370,000
7 28 1,127,S20

3 112,852
10 195,115
3 107,296

0 16 415,263

255,000
434,118
155,769
395,943

1,241,490

118,388
186,187
99,939
404,514

2 9[,236 88,422
4 94,938 99,033

04 S1,280 53,117
0 10 231,454241,112

46 256,000330,300
22 83,?91 77,443
25 59,084 60,247

5 298,273298,007
3 89,846 101,884

13 165,059166,914
22 151,380120,460
37 144,000235,921
26 125,377135,673
14 104,524 80,737

4 84,078 78,111
68 498,098532,673
12 8,566 7,692

10 389,602355,935
2 48,334 41,359

24 69 2,506,0122,623,356

3 66,747 58,118

25 24,704 49,032
3 13,407 31,166

12 38,904 32,320
3 10 97,015 112,518

I
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-i: Table9
TEM61MALCAPACITYAT16AJ(WW

CarCapacityEstimatedEstimated LiftHachines Actua] Actual
Track flat StackOailyLiftAnnuailift Side-OYer- 1981 1988

RR Terminal Acres Feet Cars Cars CapacityCapacityloadersheadTotal Lifts Lifts

NS KansasCity

UP KansasCity
ATSFKansasCity
ON KansasCity

Subtotai

UP Oenver
ATSFDenver
8N Denver

Subtotal

UP Houston.
ATSFHouston
SP Houston
SP Hwston/BarbCut

SubtotaI

UP StLouis
CR EastStLouis
NS StLouis
8N StLouis

Subtotal

NS Colul!bus
CR cohdus

Subtotal

CR Kearney,NJ
CR NorthBergen
CSL LlttieFerry

SubtotaI

3 2,700

6 8,370
40 5,952
20 1,440
84 21,117

45 1,750
60 4,650
26 8,091
131 20,491

5,9S2
94 7,440
91 11,2S3
5 5,487

190 30,132

30 5,859
45 9,951
20 7,626
14 4,464
109 21,900

N/A 2,691
40 4,929
40 1,626

80 16,833
3s 15,159
18 6,625
136 38,617

29

90
64
80
29%

83
50
87
220

64
80
121
59
324

63
107
02
48
300

29
53
12

lB1
163
71
415

9

27
20
24
91

25
15
27
67

20
24
37
18
g~

19
33
25
15
91

9
16
25

55
50
22
127

236

132
520
650

2,423

678
407
107

1,792

520
650
9B4
480

2,634

512
810
667
390

2,439

236
431
661

I,4T2
1,325
579

3,376

84,914

263,449
187,341
234,117
872,403

243,934
146,361
254,66T
644,962

i8T,341
234,171
354,192
172,705
948,416

la4,414
313,211
240,031
140,506
878,163

04,889
155,142
240,031

529,B25
471,135
208,524

1,215,485

0

1
0

3

I
o

1

2
3

5

2
4

2

8

I
3
4

8
4
2
14

0

3

3

2

2

2
1
2
5

0

0

0

0

I
3
3
9

1
2
3
6

4
4
2
10

2
i
2
2
10

I
3
4

8
4
2
14

16,125 14,904

38,408 45,656
113,399151,741
63,464 86,467
282,3013S2,3S1

30,270 24,580
39,918 53,078
95,180 106,000
165,368183,658

96,055 128,738
132,681116,600
34,450 35,512
263,186310,850

46,920 57,485
134,000141,000
40,104 29,621
75,ai9 89,424
296,843317,536

N/A
82,888 91,422
82,888 JI,412

343,319341,660
98,000 100,000

43,788
441,3;:485,448
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-ix Table9
lE0611LUCAPACITfATKLIM6U8S

CarCapacityEstimatedEstimated liftIlschistesActual Actual
Trwk Flat StackDailyLiftAnnualLift Side-Ovar- 1987 19aa

RR Terminal AcresFeet Csrs Cars CapacityCapacityloadersheadTotal Lifts Lifts
................................................................................................................................=.-

CSX Boltimore
CR adltilnore

Subtotal

CSX NewOrleans
NS Nw Orleans

UP NH Orleans
SP NeyOrleans

Subtotal

CSX AtIanta
NS AtIanta -

Subtotal

NS tlenphis
CSL Hmhls
EN Mqhis
SP Mqhis

$ubtotaI

59 7,998
32 5,301
91 13,299

6 5,500
10 1,48$

2 2,325
34 3,162
52 12,555

79 15,810
N/A 9,304
79 15,114

9 1,953
N/A I,395
25 5,580
55 S,481
09 14,415

86
51
143

60
16

25
34
13s

170
100
270

21
15
60
59
155

26
11
44

18
5

8
10
41

52
31
f12

6
5
18
18
47

699
463

1,163

4t8
130

203
276

1,098

1,382
813

2,196

171
122
488
480

1,260

251,T40
166,851
418,591

175,633
46,835

13,180
99,525
395,U3

497,626
292,841
790,413

61,411
43,908
115,633
172,705
453,118

3
2
5

I
2
3

3
2
5

2

2
4

0

2
2

0
i

1
6
1

2

0
2

3
2
5

2
2

I
2
1

4
a
12

2
2
3
2
9

6$058
59,000
128,058

54,541
25,500

26,203
63,356
169,600

194,542
146,588
341,130

35,000
42,8!3
91,860
80,850
250,593

102,469
11,000
173,46$

19,821
22,000

II,36T
65,484
178,618

202,189
169,12?
372,516

35,000
56,333
102,961
B2,1S5
21?,055

Source:Ra!Iroadcontactsandpublisheddescriptions.
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